
NEW "TALKIE SLIDES" 

' LOW COST C-D IGNITION 

SIMPLE STEREO PLAYER 
ULTRASONIC ALARM CIRCUIT 



BUILD THIS SOLAR 
POWER SUPPLY ARRAY! 


Registered for posting as a periodical — Category B 






Now, Sony gets it all together 
for you ....beautifully 

SCORPIO x . . . The Supreme Sound System. 

A new high in high-fidelity — designed to grace the finest of homes. 



The Scorpio System 

Powerful Integrated 
Amplifier -TA 1130. Offers 
200 watts/8 ohms I.H.F. 
constant power, direct 
coupled circuit to cut out 
noise and distortion. Rich, 
smooth sound from many 
sources - player, tuner, 
tapes, auxiliaries. 

Turnover switches retain 
highs and lows at soft 
levels. Frequency from 20 
Hz.-200 kHz. Extremely 
low signal-to-noise ratio. 
Harmonic distortion less 
than 0.05% at 1 W output. 


Photo-Electric Return 
Turntable—PS 5550. The 

ultimate automatic 
turntable, activated 
optically for convenience 
and flawless reproduction. 
DC Servo motor is rumble- 
free. Amazingly low wow 
and flutter. 

Ultra Linear Speakers — 

SS 7330. Designed on 
Sony’s unique new system 
that delivers powerful 
sound with incredible 
clarity. Damped Bass 
Reflex 3-way, 3-speaker 
type, front panel controls. 
Range 40-25,000 Hz. 


MATCHED OPTIONS 
SHOWN: Cassette Deck — 
TC 177SD. First cassette 
deck to rival open reel. 
Dolby*, 3 Ferrite heads. 
20-20,000 Hz. with FeCr 
tape. 

Tape Recorder-TC 755. 3 

motor. Closed loop, dual 
capstan, 3 Ferrite heads. 
20-30,000 Hz. with SLH 
tape. 

Stereo Tuner—ST 5066. 

For higher quality FM/AM 
music. Headphones DR15. 
High-fidelity, light, only 
300 g. 20-20,000 Hz. 

Furniture Unit. 


x One of Sony’s seven new Zodiac 
Hi-Fi Systems. See them at your dealer, soon. 

“‘Dolby” is a trade mark of Dolby Laboratories. 


SONY 

for particular people 
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Solar cell costs have fallen so markedly 
in recent years that they are now an at¬ 
tractive proposition for a variety of prac¬ 
tical applications. Our article on page 34 
explains how they work, and describes a 
practical solar power supply system. 



Designed around a pre-assembled mo¬ 
dule, this budget priced stereo record 
player should be easy to assemble and 
get going. Full constructional details 
commence on page 54. 


On the cover 

Exploring the universe and searching 
for signs of intelligent life, the giant Are- 
cibo Observatory in northwestern Puerto 
Rico is the world's largest radio telescope. 
Several major improvements have been 
made to the telescope in recent years, as 
detailed in our story on page 32. 
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PM5509 COLOUR T.V. 
PATTERN GENERATOR 
NOW AVAILABLE 
EX STOCK. 

For immediate delivery,contact: 

Test & Measuring Instruments Dept. 

Philips Scientific & Industrial Equipment 
200 Goulburn Street, Darlinghurst 2010. 

or phone Sydney 2 0223, Brisbane 44 2471, Canberra 95 0321, 

Melbourne 69 0300, Adelaide 223 4022, Perth 213131, Hobart 28 0121. 
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Quite a colourful achievement 

One of the risks about being involved in electronics is that you can all too easily 
become a technical nit-picker, particularly when it comes to the electronic media 
Whereas most people can relax and enjoy a stereo disc, FM or colour TV program* 
there is a tendency for we technical types to become preoccupied with the fine 
details of transmission or reproduction, to the point where we can get things right 
out of perspective. 

But surely even the most critical of technical nit-pickers could not help admitting 
that in a few short months, our colour TV broadcasts have reached an extremely 
high standard. And having reached that standard, they are maintaining it consistently 
How many times have you seen green faces, or any of the other troubles which 
still tend to occur elsewhere? 

Personally I've been very impressed with the overall quality on all four local 
channels. At times it is virtually impossible to tell whether a live program is originating 
locally, from the opposite end of the country, or even overseas. And with programs 
which one knows must be on tape, it is mostly very difficult to believe that they 
are indeed "canned", and not live. 

There's no doubt that colour television has come a very long way, and that our 
system and its implementation here in Australia have achieved virtually the full 
potential which can be currently realised. That's quite an achievement, surely, when 
you consider that regular monochrome transmission began only in 1956, and the 
first 625-line videotape machine in the country (and possibly in the world) was 
commissioned in 1958-only 17 years ago. 

At times we Australians have an unfortunate tendency to denigrate our own efforts 
and achievements, and to be easily persuaded by those arguing that everything 
is done so much better elsewhere. But in this case at least, let's be realistic: already, 
our colour TV broadcasting is probably the equal of any in the world. And the 
credit for this is largely due to the many hardworking planners, engineers, technicians 
and operators in our stations, telecommunications facilities and standards authorities. 

All of these people have done a splendid job, and have every right to feel proud 
of the achievement. Not that they are likely to want to rest on their laurels-from 
past experience, I ve no doubt they're continuing to work for even better results. 

So as you settle down to enjoy a relaxed evening, spare them a few thoughts 
of gratitude. & 

Jamieson Rowe 
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What do 
Superspeed 
Irons 
do best? 


SCOPE TRANSFORMER 

This transformer is specially designed to provide a safe low 
voltage power source for Scope Superspeed irons (and 
Vibroscope etching tools). 

An earthed isolation shield prevents capacitive coupling with 
possible voltage leaks. 



-j Provide intense heating power: 

" The patented heating concept located right behind the 
tip provides tremendous heat output to get the iron hot 
fast; then keeps the temperature under your control to 
complete every joint faster. 

o Let you control the power: 

' Should you encounter a heat sink which would rapidly 
drain away tip heat (e.g. thick metal or a need for plenty 
of molten solder) your finger switch provides another 
burst of heat to keep the copper tip at correct 
temperature. Normally only heavy irons have this 
capacity and take a long time to heat — and cool. 

3 Put this heating power right at the tip: 

" A perfect iron has its heat source right at the surface of 
the tip — inefficient irons have their’s up the barrel. The 
Superspeed range generate their heat on the copper tip 
itself, hence the intense concentration. 

4 b Lets the tip run cool when not actually soldering: 

“ The tip stays tinned longer and lasts much longer 
because it switches off when you let go the handle. This 
feature plus a low heat conductivity stainless barrel 
keeps the handle cooler. 

5 One iron replaces several: 

" With normal irons, you need several different sized 
irons to cope with various jobs and avoid the risk of dry 
or weak joints. Scope has designed an iron that does 
the work of any other iron from 10 watts to 150 
watts. 

Scope products are available from all electrical wholesalers 


I Please Post free illustrated SCOPE literature I 


! SSf ■ 


■ i 

■ ADDRESS _ I 

I I 

■ CITY _ POSTCODE _ I 

L..........................i 


r SUPERSPEED USER SELECTION DATA ^ 


Superspeed 

Mini 

Superspeed 

Low heat conductivity barrel 

Yes 

Yes 

Non-corrosive barrel 

Yes 

Yes 

Weight (without leads) 

100 grm 

50 grm 

Heating up time for 40/60 
solder from cold 

5 sec. 

5 sec. 

Heating up time for aluminium 
solder from cold (450°C) 

14 sec. 

12.5 sec. 

Heating up time for hard silver 
solder from cold (630°C) 

32 sec. 

29 sec. 

A conventional iron to do the 
same work would need to be— 

up to 

150W 

up to 

75W 

Diameter of barrel 

9.5 mm 

6.4 mm 

Choice of copper tip shapes 

Yes 

No 

Cable lugs fitted 

Yes 

Yes 

User Preference Guide: 

Electronic Service work 

TV with vac. 
tubes 

Solid State 
equipment 

Electronic and Hi Fi hobbies 

2nd pref. 

1st pref. 

Electricians and Linesmen 

1st pref. 

not 

recommended 

Home Handymen and Farmers 

1st pref. 

not 

recommended 

Model making — Mechanical 

Hobbies 

1st pref. 

2nd pref. 


IRH COMPONENTS 

DIVISION OF NATRONICS PTY LIMITED 

The Crescent. Kingsgrove. N S W 2208 Ph. 50 0111 






































it took 40 years to write 
it takes less than 40 minutes to read 
it tells you just about everything you’ll 
ever want to know about buying reel-to-reel tape, 

cassettes and cartridges. 

it’s the BASF ’75 catalogue. 


Here’s what’s in it: 

Cassettes: ‘chrome,’ jamproof, rainbow colour-coded, 
LH, C60’s, C90’s, C120’s and the NEW LH 
Super Cassettes. Modul-Lock interlocking cassette 
library modules. Cleaning cassettes, Cassette 


Hobby Box, Cassette players, Cassette decks and 
Modul-Lock Cassette Storage System 
Reel-to-reel tape — LH, DPR 26, LPR 35. 

Tape Hobby Box, full range of accessories. 

8-track cartridges. Video Tape, Pre-recorded 
tapes, cassettes and discs. 



Send for your copy today 



To Maurice Chapman & Company Pty. Ltd., 

276 Castlereagh Street, Sydney 2000. 

Please send me your catalogue of cassettes, 
cassette players and decks, cassette accessories 
and reel-to-reel tape range. 

— 1 

Name 



Address 1 


Postcode 



I _ ___Postcode _ 

l--- 
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wharfedale 


Wharfedale’s 45 years experience 
is AUDIBLE in the 1975 models. 

Many high fidelity Wharfedale speakers manufactured over twenty years ago are in daily use right now ... but of 
course, Wharfedale technology has always been most advanced. It’s no surprise to find Wharfedale still the most 
highly regarded speaker manufacturer in the U.K. — with over 45 years experience! 

With the advent of stereo, smaller enclosures became desirable — and again Wharfedale pioneered the design 
of really effective small speaker systems based on the infinite baffle principle. With Wharfedale “ know-how", 
drive units were designed specifically for smaller systems. The Wharfedale "Lintons' and "Dentons" are 
probably the most satisfying small systems available today. 

In Australia today three particular Wharfedale speaker systems enjoy an ever growing demand 
— they’re reasonably priced and completely compatible with all transistorised amplifiers. Listen 
to the audible difference Wharfedale experience makes when you visit your hi-fi specialist 
store — and compare the performance! 



“LINTON 2”. With a frequency response of 55-17,000 Hz. ± 3 dB. and a power handling capacity of 
20 watts DIN, the compact “Linton 2” features a specially designed and sensitive 
20 cm bass/mid range reproducer and a 5 cm high frequency 
unit. Size is only 48 x 25 x 24 cm. Ideal for floor or shelf^ 

In teak and walnut finishes 

“MELTON 2”. Features a very even fre¬ 
quency response from 45-17,000 Hz. ± 

3 dB. and extends well beyond these 
figures. Handles 30 watts DIN with 
ease. Incorporates a 30 cm bass 
reproducer and a 5 cm mid-range 
treble unit, with crossover at 1500 
Hz. Size is 53.5 x 37 x 26 cm. In 
teak and walnut finishes. For floor 
or shelf mounting. 

“DOVEOALE 3”. A superior 3 way 
speaker system, measuring 61 x 35.5 
x 30.5 cm and featuring a 30 cm bass 
reproducer. 13 cm mid-range speaker and 
a 2.5 cm dome tweeter. Will handle 50 watts 
DIN. This particular system provides the 
smoothest frequency response ever available in 
a Wharfedale enclosure — from 45-20,000 Hz. 

± only 3 dB. The "Dovedale 3” is popular with 
musicians, and those music lovers with most dis¬ 
cerning hearing. Available in teak and walnut finishes 
— designed to blend with any period or style. 


Wharfedale speakers are designed 
in the U.K. by Rank Wharfedale Limited; 
these fine reproducers are manufactured and distributed in 
Australia by Rank Industries Australia. Sales and service facilities are nation-wide. 


“DOVEDALE 3” 



RIA—WX3 


experience 

Australian National Distributors: 

RANK INDUSTRIES AUSTRALIA PTY. LIMITED. 

Sydney Office: 12 Barcoo St., East Roseville, N.S.W. Tel. 406 5666 * Adelaide Office: 2 Bowen St., Kensington, S.A. Tel. 332 4288 

Melbourne Office: 68 Queensbridge St., South Melbourne, Vic. Tel. 62 0031 Brisbane Office: 14 Proe St., Fortitude Valley, Qld. Tel. 52 7333 
Canberra Office: 25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144* Perth Office: 27 Oxford St., Leederville, W.A. Tel. 81 4988 

INTERSTATE REPRESENTATIVE: N.T. Pfitzner's Music House, Smith Street, Darwin. Tel. 3801. 
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CASSETTE 

DECKS 

EXPLAINS 


A cassette deck should not be confused with a cassette player. That would be like confusing a 
good stereo with a transistor radio. Instead, think of a cassette deck as you would a Hi Fi turn¬ 
table. The only difference being one plays records and the other records and plays tape 
cassettes. Like a true Hi Fi turntable, the cassette deck is only one part of a Hi Fi sound system. 
It needs an amplifier and speakers to function properly. And, like a true Hi Fi turntable, it also 
costs. Talk is cheap. Good sound is not. Ask to see the full range of Kenwood Hi Fi equipment 


at any good Hi Fi Centre 



KENWOOD 


•Recommended Retail Price. 

•Averaged manufacturers’ specifications subject 
to change without notice. 

* Dolby is the trade mark of Dolby Laboratories. 


KX-710** 

Track System: 4-track stereo/mono 
recording and playback. Heads: Super 
Ferrite. Frequency Response: 30-16,000 
Hz CRO 2 tape. Signal to Noise:*Dolby 
In—better than 58 db. Wow and Flutter: 
Less than 0.13%. 


$375.00* 



KX-910** 

Track System: 4-track stereo/mono recording 
and playback. Heads: Super Ferrite. Frequency 
Response: 30-16,000 Hz CRO 2 tape. Signal to 
Noise: Dolby In—better than 58 db. Wow and 
Flutter: Less than 0.11%. With microphone 
mixing facilities. 

$399.00* 


rWe re giving you a FR 


We’re giving you a FREE 12-page booklet to 

help you get to know more about good Hi Fi. 
All you have to do is send us the coupon and 
we will send you by return post "Hi Fi 
Explained by Kenwood." 

Name 


Address 


Post this coupon to 

Jacoby Mitchell Sound Division 


WE WANT YOU TO KNOW 
MORE ABOUT GOOD HI-FI 


JACOBY . 

MITCHELL 


P.O. Box 2009 

NORTH PARRAMATTA, N.S.W. 2151 


Distributed and serviced in Australia by Jacoby Mitchell. 
Experts through experience. 


1 

I 

I 

I 

I 

J 


JM076/C 
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For optimum performance, we recommend BASF tapes. 






If you cant make it with our gear; you’re never going to make it. 


At least you know it’s not the equipment’s 
fault if you don’t have to beat them off with 
sticks. Models illustrated are the AA930 
AM/FM Tuner Amplifier, AP004 Turntable, 
GX600DB Dolby tapedeck, GX510D Vertical 
cassette deck, ASE22 stereo headphones 


and a pair of SW 156 Speakers. 
Recommended retail prices are $480.00, 
$294.00, $1037.00, $435.00, $29.00 and $366.00 
respectively. 

All AKA1 Hi-Fi equipment is covered 
by the Complete Protection Plan. This 


means 12 months full parts and labour warranty, 
12 months free insurance and a lifetime 
guarantee on all GX recording heads. So 
make sure the AKAI Complete Protection 
Plan warranty card is with your equipment. 

See your nearest AKAI Hi-Fi Professional now. 


Pittwater Rd Fwe Dock. Douglas H. Fi 65 Parramatta Rd Fyshwick, ACT: Douglas Hi Fi 53 Wollongong St Gosford: Gosford Hi Fi 163 Mann St Griffith: The Record Centre 222 Banna Av Hurstville Hi Fi 
House 127 Forest Rd Ltsniore: Norman Ross Discounts 69-73 Magellan St Marnckville: Apollo Hi Fi 283 Victoria Rd Miranda Fan: Miranda Stereo & Hi Fi Centre Pty l td Shop 67 Top Level Mona Vale- 
Warringah Hi F. Shop 5 Mona Vale Court Bungen St Newcastle: Eastern Hi Fi 519 Hunter St Newcastle: Ron Chapman Hi Fi 880 Hunter St Nauru: (} P Walker & Son Pty Ltd 96 Kinghorn St Parramatta- 
Magnetic Sound Industries 20 Macquarie St Paramatta: Sclsound Hi Fi Pty Ltd 27 Darcy St Phillip, ACT: Allied H, Fi & Records Cnr Townsend & Botany Sirs Roselands. Rosclands Hi Fi Pty Ltd Gallery 
f 'i Se u°c Und »■ F | Pl n Lt , d Gcorg c S MS/- Peters. Allied Hi Fi & Records 331 Princes Highway Summer Hill: Fidela Sound Centre 93B Liverpool Rd Sutherland: Sutherland Hi 

S,e ‘ n f, ty L,d , 2 o 7 t L 'ar«nc «‘ St Sydney: Magnetic Sound Industries 32 York St Sydney. Duty Free Travellers Supplies Ltd 400 Kent St Wagga Wagga: Haberechts Radio & 

7 V ? l cr B i! y u S | l y? llongon ? , Hl A F ‘ H c USC J J? K , C,ra St W f on * on £ : Sclsound Hi Fi Pty Ltd 2-6 Crown Lane VICTORIA Melbourne. Douglas Hi Fi 191 Bourkc St Melbourne. Pantiles Hi Fi Cnr Flinders 
Lane & Elizabeth St Warrnambool: A G Smith Pty Ltd 159 Liebig St QUEENSLAND Boovat: Woolworths (Qld) Ltd Brisbane Station Rd Brisbane: Chandlers Pty Ltd 112 Edward St Brisbane Tel Air 
Electronics George St Fortitude Valley: Packard - Bell Pty Ltd 302 Wickham St Mackay: David Jones Pty Ltd Sydney St Mi. Isa: The Sound Centre West St Newstead. 

Hendrix Pty Ltd 107 Breakfast Creek Rd Southport: Trevor Stokes Scarborough St Toowoomba: Catchpoles Cassette Centre T & G Arcade Ruthven St Toowoomba- 
Humphreys Hi Fi Centre Ruthven St Townsville: Woolworths (Qld) Ltd 345 Flinders St SOUTH AUSTRALIA: Adelaide: Ernsmiths 48-50 King William St Adelaide: 

Flinders Trading Co 55 Flinders St Glenside: Mctrovision TV Rentals Pty Ltd 16Conygham St Adelaide: Sound Centre 2001 115 Gougcr St WESTERN AUSTRALIA 
Perth: Dougjas Hi Fi883 Wellington St TASMANIA: Burnie: James I.oughran & Sons Pty Ltd 29-31 Wiimot St Hobart. Quantum Electronics Pty Ltd 181 Collins St 
Pty L,d g Tamor ?« Launceston. Wills & Co (1954) Pty Ltd 7-11 Quadrant Ulverstom: Gillards Music Centre 57A Reiby St 
NOR! HERN TERRITORY: Darwin: Pfitzners Music House Smith St 
70564 


AKAI 

The name you don’t have to 
justify to your friends. 
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change, except for a rise in noise level 
when very lightly recorded passages 
were reproduced at exaggerated settings 
of the volume control. While other high 
quality cassettes might have also been 
able to give impressive results in similar 
circumstances, Joe Kempler was certainly 
able to make two key points: 

• Ferric oxide cassettes can "deliver the 
goods" in hifi terms. The format has really 
come of age! 

• Capitol's new cassette, in particular, 
can stand direct A-B comparison with a 
studio master—with a likely price advan¬ 
tage over other top brands. 


<«***> ytvetKirii 

*fi e musk tape 



"Capitol's new tape 
has everything!" 


Capitol's Joseph 
Kempler , the 
engineer responsi¬ 
ble for the new 
Music Tape, at 
EMI's Sydney dem¬ 
onstration. 


The musical comedy line ''They've gone about as far as they can go" 
might apply to some things but presumably not to the design of cassette 
tapes. Capitol claim that their latest product in this field gives even 
wider frequency response and greater dynamic range than other ferric 
tapes; further, that it has superior mechanical qualities and a price 
advantage as well! 


by NEVILLE WILLIAMS 


Seeking to press home their point, 
Capitol, in association with EMI, recently 
arranged a demonstration at the US 
Trade Centre in Sydney, hosted by Mr 
Joseph Kempler, Manager of Advanced 
Technology for the Capitol Magnetics 
Division of Capitol Records. 

For the demonstration, Mr Kempler 
brought out with him a 15ips master- 
quality tape from the Capitol studies in 
Hollywood, containing a variety of musi¬ 
cal excerpts, the sounds of a steam train 
close up, and a fireworks display. The 
recording was notable for its wide fre¬ 
quency response, explosive transients, a 
tremendous dynamic range and very low 
background noise. 

It was played, in the Trade Centre 
through an impressive array of top quality 
audio gear: Ampex AG440 15ips tape 
recorder from the EMI studios; Har- 
mon-Kardon Citation 11 preamp and 
Citation 12 power amp; JBL Studio model 
4320 loudspeakers, containing 15in 
woofer, compression type mid-range, 
horn/lens type tweeter. The sound was 
completely clean up to an ear-shattering 
level. 



By way of comparison a copy of the 
same material on Capitol's new Music 
Tape cassette was played through a cas¬ 
sette deck typical of those commonly 
used by hifi enthusiasts—a Sony TC- 
134SD borrowed, off the shelf, from In- 
strol HiFi. 

With the deck set to replay the cassette 
with Dolby-B compensation, the signal 
was fed to the amplifier and the tapes 
synchronised so that an instant switch 
could be made between the 15ips master 
and the cassette copy. With such a set¬ 
up, any reduction in quality would be 
very apparent indeed. 

In fact, it was difficult to pick any 


Capitol claims that their new audio for¬ 
mulation is the outcome of years of 
experience making computer tape. The 
gamma ferric particles are exceptionally 
small and uniform and applied in a 
binder which permits a very high particle 
density in the magnetic layer, still with 
effective isolation between particles. 

According to company literature, the 
formulation results in lower background 
noise, more "headroom" to accommo¬ 
date peaks into the red region of the 
recording metres, about 2dB greater 
output in the mid range and up to 8dB 
at 12kHz. Potential response range is 
claimed as from 20Hz to beyond 22kHz. 

With figures like this, Joe Kempler 
suggested that it was difficult to justify 
the multi-layer concept and doping, and 
particularly the use of chromium-dioxide 
tape, with its special-an often unsat¬ 
isfied-requirements of bias level. 

On the mechanical side, Capitol re¬ 
search had shown that enthusiasts had 
experienced sufficient problems in the 
past to breed some distrust of the cas¬ 
sette format. Apart from poor design and 
poor quality control, some of the prob¬ 
lems at least came from tape which 
tended to spool unevenly, producing 
a build-up which resulted in wow or 
complete jamming. 

The new Capitol tape had a "cush- 
ion-aire" carbon backing which gave the 
tape a controlled friction characteristic, 
allowing each new layer to nestle against 
the one underneath, substantially pre¬ 
venting build-up and uneven spooling. 

The carbon layer offered another 
advantage in preventing the build-up of 
static charges which could cause the 
outer layers in a stored spool to separate 
from the rest and be attracted to the 
cassette housing. Subjected to a sudden 
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When you record ordinary things,use ordinary tape. 
But when you record music,use the music tape . 

■by CAPITOL 



OK, why should I buy a special tape just to record music? 

Good question. And the best, most simple answer is that with the music tape 
cassette you can expect a frequency response exceeding 20 Hz-22 IcHz. 

I might be impressed if I knew precisely what this 
technical stuff meant. 

It means that you can hear music as it was meant to be heard, the 'snips' of the 
cymbals and the 'throb' of the bass. Take a piece of music like the Moody Blues 
'Question of Balance' openinq track: when this is recorded on the musk tape 
•'cassette you can hear, on playback, everything that you heard in the original, the 
melody line played by the bass and the tull impact of the acoustic guitar chords. 

I get the impression that this cassette gives as good a 
response as a reel to reel tape. 

Let’s put it this way. With fhemtttkfope by Capitol cassettes, standard home 
cassette decks (not small portables but standard size) will give you a performance 
as good as many open-reel machines and far better than the average open-reel 
machine. 

Are there any special recording tricks you need to get 
such a good response? 

Not really. Just use a good cassette deck, make sure the Dolby is on, and make 
sure that the selector switch is not on CrO a but 'LN‘ (low noise). 

Well that sounds simple, but isn't this CrO, switch for the 
best tape and if yours is as good as you say ... 

Hold on, hold on . . . the CrO a setting is exclusively for chromium dioxide 
tapes and because the setting is not standardised from one brand of cassette to 
another it will overbias all other cassette tapes. 


But I'm told that those 'chromium dioxide' tapes are really 
good. F 

Well let's weigh up the evidence;the musktapecassette by Capitol is a true 
breakaway from the traditional iron oxide tapes, being a high-output, low-noise 
tape with superb frequency response (exceeding 20 Hz-22 kHz) which is as good as 
the very best chrome-dioxide tapes but, unlike them, it does not have the 
disadvantages of 'incompatibility' and 'high wear'. 

So, you're as good as the very best with a couple of extra 
advantages as well. 

That's right and that's why we say: 'when you record ordinary things, use 
ordinary tape; but when you record music,use the musk tope cassette by Capitol'. 
And there's one more advantage. 

What's that? 

The music tape cassette by Capitol will retail at around 30% cheaper than any 
other quality-compatible cassette. 

Say no more. I've got a lot of music to record. 

on the music tape. 

■bycapitcx 

Distributed by EMI 
(Australia) Limited, 

301 Castlereegh St.' 

Sydney, 2000 
Phone 2 0912 


© 

Capitol* 
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snatch in a machine, the loose tape could 
be pulled into the space above the still¬ 
stationary biscuilt, becoming caught up 
around the spigot. 

In other respects, too, the cassette 
structure reflects the efforts of the Capi¬ 
tol research and design program. It is of 
screwed construction, allowing splicing 
in special circumstances. It has rotating 
guides, inside liners and a built-in 
mu-metal shield behind the pressure pad 
to help shield the replay gap. 

For storage, customers will have the 
option of buying their cassettes in pairs 
in "stak-pak" containers, which are so 
designed that they can be locked to¬ 
gether to become a neat cabinet. Each 
unit has a drawer containing two cas¬ 
settes, with space on the front for a slip-in 
label card. 

Capitol tape products are marketed in 
Australia through EMI Australia Ltd, 
through normal trade outlets. 

While the Sydney demonstration was 
concerned primarily with Capitol's new 
cassette, there was a parallel release of 
information on an improved cartridge 
and improved tape for open-reel 
machines. 

The cartridge takes advantage of the 
new pure oxide formulation as well as 
mechanical design of the mechanism to 
warrant the statement "guaranteed jam- 
proof"; this, despite the wide range of 
operating temperatures that cartridges 
are commonly exposed to. 

For open-reel machines, there is little 
that the tape supplier can do to influence 
or improve the mechanics but, here 
again, Capitol say that tlreir cushion-aire 
carbon backing provides predictable 
friction and spooling characteristics, vir¬ 
tually eliminating bunching and uneven 
wind attributable to the tape itself. 

Electrically, the lower noise, wider re¬ 
sponse and greater headroom contribute 
to the end result and, according to Capi¬ 
tol, should make it possible for recordists 
with quality machines to drop back to 
3-3/4ips with no evident loss in quality. 


REEL-REEL TAPE: While casettes and 
cassette players dominate the tape scene 
in Australia, users of open-reel machines 
have not been forgotten—by TDK either! 

TDK representatives in Australia, Con¬ 
voy International, have advised that they 
now hold stocks of TDK's new reel-reel 
tapes: AUDUA (L-series) and S-series. 

The message is that, while other low- 
noise tapes are good, the AUDUA (L- 
series) is better in terms of performance, 
more stable, and unaffected by environ¬ 
mental changes or prolonged storage. It 
can be recommended for both home and 
professional use. 

The S-series is a "super-quality" low 
noise tape with a newly developed high 
density, high coercivify ferric oxide coat¬ 
ing. It offers particularly good figures for 
signal/noise ratio, dynamic range across 
the whole spectrum, low distortion and 
low print-through. 

Both tapes are available in 555m (1800 


Screw —| 



An exploded view of Capitol's Music 
Tape cassette. The liners are thin mem¬ 
branes intended to help keep the tape 
edges in line. Cassettes available are 
C-45, C-60, C-90 and C-120. 

ft.) and 370m (1200 ft.) lengths but the 
AUDUA L-series is available also in 
1110m (3600 ft.) lengths. (Convoy Inter¬ 
national Pty Ltd, 4 Dowling St, Woolloo- 
mooloo, NSW 2011). 


ABC FM: The Postmaster-General (Sena¬ 
tor Reg Bishop) has confirmed that the 
Australian Post Office is hopeful of hav¬ 
ing four FM transmitters in operation by 
Christmas, at a total cost of $150,000. 
Tenders for the supply of the transmitters 
closed on March 18. 

The transmitters will be operated by 
the proposed Australian Telecommuni¬ 
cations Commission and will radiate a 
single common program provided by the 
Australian Broadcasting Commission. 

The aerials will be sited atop the pre¬ 
sent APO television masts at Gore Hill, 
Sydney; Mt Dandenong, Melbourne; 
Black Mountain, Canberra; Mt Lofty, 
Adelaide. Effective range of the FM 
transmissions will be very similar to that 
of the TV transmitters. 


AM/FM RADIO: One of the problems 
of public broadcasting in the United 
States is to maintain the viability of both 
systems: medium-wave AM and VHF FM. 
Legislation in the pipeline would have 
required that all radios manufactured or 
imported into the country and selling for 
$15 or more include coverage of both 
AM and FM stations. The immediate in¬ 
tention was to assist FM broadcasters 
but, in longer term, to guarantee 
audience access for both systems. 

The legislation was adopted by the 
Senate but met problems in the Con¬ 
gress. The House Commerce Committee 
modified it so that the provision would 
apply only to radios fitted into new cars, 
but this stirred up the automobile lobby 
who maintained that they had enough 
trouble promoting sales and keeping 
down prices, without the Government 
throwing another spanner into the works. 



Seeking to link the Company's traditions in the hifi field with a forward looking 
image, Peerless Fabrikkerne A/S of Copenhagen have just registered a new trade 
mark for their range of quality loudspeakers. The work of artist John K. Jonsson, 
it suggests four horns in a quadraphonic relationship. The picture shows the symbol 
being erected on the facade of the Peerless factory in Copenhagen. The company 
is represented in Australia by the G.R.D. Group Pty Ltd , of 698 Burke Rd, Camberwell 
Vic 3124. Mr. R. A. Donaldson ,, Group Manager , says that his company now holds 
good stocks of the complete range of Peerless loudspeaker kits. Further information 
is available on application from G.R.D. at the above address. 
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If you can't 
afford an orchestra 
buy a Klipsch! 

Klipsch. The very next step from actual live performance 
(and we assume you can afford the best). From the rafter¬ 
rocking sound of a symphony orchestra or brass band to the intimacy 
of a string quartet or soloist, every note, every subtle nuance of sound is 
brought to your ears through the incredible experience known to the world as 
. . . Klipsch. The Klipschorn and other Klipsch speakers are made by a small 
group of dedicated engineers and craftsmen directly supervised by Paul W. Klipsch. 

They are sold by a small group of dedicated dealers. You may have difficulty homing in 
on one. But because we are so enthusiastic, and anxious to share this great sonic experience, 
we will mail you a brochure and complete list of stockists on receipt of your enquiry. 
Write to Auriema (A'asia) Pty Ltd, 15 Orchard Road, Brookvale NSW 2100. Or telephone 939 1900 
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HIFI NEWS 


As a result, the matter seems to have 
been quietly buried but FM broadcasters 
say that they will be doing their best to 
revive it. The FCC is on their side but 
most believe that they face an uphill 
battle to get it going again. 

ROTEL "DOMUS": With dome type re¬ 
producers already firmly established as 
tweeters, "Domus" loudspeakers have 
gone one better with systems incor¬ 
porating dome type drivers for the mid¬ 
range. 

Domus loudspeaker systems are man¬ 
ufactured in Spain for Rotel and are dis¬ 
tributed in Australia by International 
Dynamics (Agencies) Pty Ltd, of 23 Elma 
Rd, North Cheltenham, Vic. 3192. 

Altogether, there are 5 Domus models 
(150, 200, 250, 350 and 450) all using 
sealed enclosures and acoustic suspen¬ 
sion drivers to handle the bass end. 

International Dynamics claim that the 
Domus series of loudspeaker systems 
mate particularly well with the standard 
series of Rotel amplifiers. A pair of 250 
systems with a Rotel 211 amplifier is said 
to be particularly good value. 

SOUND QUALITY: It is common prac¬ 
tice in television, nowadays, to include 
test data in the blanking periods which 
allows the quality of links to be checked 
continuously at the receiving end and, 
where possible, for limitations to be 
compensated. A real time quality check¬ 
ing system would be welcome for sound 
transmissions but the means have not 
been obvious because sound signals are 
continuous, with no convenientblanking 
periods into which test data can be 
buried. 

Rohde & Schwarz may have a possible 
answer with their "Audiodat" system 
which was worked out in broad detail 
by an ad hoc commission on sound 
test signals composed of members of 
ARD (Association of Federal-German 
Broadcasting Corporations), FTZ (Fed¬ 
eral-German Central Telecommuni¬ 
cations Authority) and IRT 
(Federal-German Institute for Broad¬ 
casting Technology). 

Reports indicate that the audio signal 
itself is used to provide the reference 
data. Prior to transmission, material to be 
sent is analysed by Audiodat equipment 
to determine certain parameters, presu¬ 
mably having to do with frequency and 
dynamic characteristics, etc. These para¬ 
meters are transmitted just ahead of the 
program, allowing operators at distant 
points to analyse what they receive, using 
similar Audiodat equipment, and note 
any discrepancies in the analysis. 

SUPERSCOPE "SUPER": Whatever the 
sales climate before or since, the Ameri¬ 
can company Superscope Inc. certainly 
had a ball in 1974, with a record sales 


figure of $157,200,000. 

Superscope manufacture home enter¬ 
tainment products under their own 
name, and also distribute and manufac¬ 
ture Marantz high fidelity components, 
well known in this country. For good 
measure, the company also has sole dis¬ 
tribution rights in the USA for all Sony 
model tape recorders that include stereo 
cartridge, stereo reel-to-reel or stereo 
cassette decks. 

Marantz products are distributed in 
Australia by Auriema (A'Asia) Pty Ltd, 
while Superscope products are distrib¬ 
uted by Allans Music Pty Ltd. 

CINEMA STEREO: In a big, plushy theatre 
showing big plushy films, the provision 
of high quality multi-channel sound is no 
problem: the theatre has the necessary 
equipment and the release prints come 
complete with the appropriate tracks— 
invariably recorded magnetically. 

Outside this area, the small budget 
situation takes over. Film makers can't 
afford to hire expensive multi-track 
magnetic prints for inadequate return, 
and small theatres can't afford heavy 
hiring charges or the cost of "state of 
the art" projection equipment. As a re¬ 
sult, they and their patrons can look for¬ 
ward only to standard mono optical 
prints. 

There have been attempts at various 
times to contrive stereo effects from 
mono tracks by subsonic cueing, etc, 
with the idea that local theatres can re¬ 
produce in stereo or mono according to 
the equipment available. However, such 
schemes seem to have enjoyed only 


limited success. 

In Britain, Dolby Laboratories are hav¬ 
ing a crack at the problem by splitting 
the standard optical track into two and 
substituting a side-by-side stereo pair, 
which can be used in much the same 
manner as stereo in the home to create 
an apparent sound stage. Equally, the 
tracks can be scanned by a single wide 
light-slit, for ordinary mono sound, 
thereby preserving compatibility. 

It is by no means a new idea and was, 
in fact, demonstrated in Australia, during 
the 1930's by the late Raymond Allsop, 
in conjunction with his then Raycophone 
Company. However, the method has 
failed to negotiate two major problem 
areas: (1) reduced signal/noise ratio, im¬ 
posed by the narrower tracks and sensi¬ 
tive to film condition and (2) reduced 
effective modulation, as seen by existing 
mono scanners. 

Dolby Laboratories say that the sig¬ 
nal/noise problem can be licked by 
modern anti-noise techniques—an area in 
which Dolby has acquired enormous 
expertise. 

They are also optimistic that adequate 
effective modulation can be provided to 
cope with older, lower-gain mono 
equipments installed in many theatres. 
Apparently this optimism is not shared 
universally within the industry on the 
grounds that some theatre equipments 
have nothing to spare in terms of gain, 
even with some standard films; it is not 
certain that they can cope with the reso¬ 
lution loss occasioned by a black "land" 
right down the middle of the optical 
aperture! ® 



National Panasonic have added a new cassette deck to their range which combines 
Dolby and CR02 facilities with a particularly attractive price for a quality unit: about 
SA219.00. In addition , it features a super permalloy R/P head , auto stop and a pause 
button , as well as the usual controls , tape counter and twin level meters. Response 
is to 13kHz (CR02 tape), wow and flutter 0.15% (RMS). For more details: Haco 
Distributing Agencies Pty Ltd, 57-69 Anzac Pde, Kensington , NSW 2033. 
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W HAT M AKES THIS 
A GETTER SWITCH? 


C & K Components 
(USA) produce the 
widest possible variety 
of switch combinations 
... better switches to 
meet every require¬ 
ment. 

Plessey offers yet 
another switch from 
the C & K range... 
the ILLUMINATED 


ROCKER in SPDT and 
DPDT versions which 
accommodate the 
popular L.E.S. T 1 V 2 
and T 1 % bulbs. These 
switches are front 
relampabie without 
special tools and are 
panel mounted simply 
by snap fitting into a 
.750" square hole. 


Snap-off actuator/ 
lenses are currently 
available in red, 
yellow, green, amber 
and white. 

Now, just what makes 
this a better switch?... 



1 The switch clamp of 
Va hard temper 
stainless steel resists 
up to 8 lbs. pressure 
required to dislodge 
switch through 
mounting panel. This 
switch offers more 
than twice the rigidity 
of other brands. 

2 Cradle supports are 
designed to give 
positive cradle 
alignment at all 
segments of 
actuation. This 
ensures a consistent, 
crisp "switch feer, 

a contributing factor to 
the broad popularity of 
this switch in the USA. 

3 C & K switches are 
superior through the 
use of scientifically 
selected materials 
and analysis of 
engineering design 
failures in competing 
brands. The case 
assembly of this 
switch is of glass 
reinforced Diallyl 
Phthalate (DAP) ... 
the finest material 
available for the 
purpose. 


PLESSEY 


Plessey Australia Pty 
Limited 

Components Division 
Box 2 PO Villawood NSW 
2163 Telephone 72 0133 
Telex 20384 


MELB. Zephyr 
Products Pty. Ltd. 

56 7231. 

ADEL. K. D. Fisher & 
Co. 223 6294. 


4 Fine tolerance 
control of cradle 
trunnion support post 
mouldings ensures 
accurate fulcrum 
contact sweep. The 
design offers total 
circuit option of the 
range ... a real plus 
point when compared * 
to other brands. 

5 Durable contact 
follower has been life 
tested to some 
255,000 cycles—far 
in excess of the 
advertised 100,000 
cycles. This follower 
is screw machine cut 
Teflon, a unique 
feature making this 
switch far superior to 
other brands 
employing moulded 
phenolic or thermoset 
plastic contact 
followers. 

6 No inbuilt lubricant 
—High-lubricity 
contact follower 
eliminates the need for 
"dirt-attracting" 
lubricant on fulcrum 
contacts. 


PERTH H.J. McQuillan 
Pty. Ltd. 68 7111. 

N.Z. Henderson (N.Z.) 
6 4189 


AC 107 
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SOME FM TERMS EXPLAINED 


X TANNOY X 


As Australian hifi enthusiasts begin to look more closely 
at FM tuners and receivers, they will need to interpret 
the performance specifications which relate to these units. 
Below, some of the terms are explained that may be 
encountered: 

USEABLE SENSITIVITY, often referred to as "IHF Sensitivity" 
indicates the ability of a tuner to resolve very weak ("fringe" 
or "DX") signals—an ability depending both on the overall 
gain of the tuner and the amount of inherent noise it produces 
under high gain conditions. 

Useable sensitivity, then, is expressed as the smallest fully- 
modulated FM signal from which the tuner can derive the 
desired audio component 30dB above the total extraneous 
content of noise and distortion. To perform the test a very 
sharp filter is necessary to isolate the modulating tone for 
measurement purposes. 

A signal which is only 30dB above the extraneous back¬ 
ground is listenable but well short of even modest hifi stan¬ 
dards, no matter what its other merits. 

Typical well designed FM tuners have a useable sensitivity 
of 2 microvolts or less—the smaller the figure, the better the 
tuner is likely to be on very weak signals. 

Useable or IHF sensitivity normally assumes mono mode, 
since the noise level in stereo mode with such low input would 
be quite prohibitive. Many FM tuners remain in mono mode 
automatically unless the signal strength exceeds a predeter¬ 
mined mimimum. 

QUIETING SENSITIVITY is a somewhat similar rating, but one 
which seeks to express the ability-of a tuner to suppress noise 
on weak signals sufficient to satisfy reasonably good listening 
requirements. It represents the minimum input signal which 
will ensure that the recovered modulation is 50dB above the 
tuner's noise content. Distortion is not included in this test, 
which can therefore be performed on a simple modulation 
on/off basis, without the use of a sharply tuned filter. 

Typical good quality tuners exhibit quieting sensitivity figures 
in the range 3 to 7uV for mono mode. 

For stereo mode, all the foregoing figures should typically 
be multiplied by up to 10 times so that "useable sensitivity" 
in stereo mode might be in the vicinity of 20uV, while quieting 
sensitivity for stereo would fall in the range 30-70uV. Probably 
because the figures for stereo mode do not look all that good, 
they are rarely publicised. 

ULTIMATE QUIETING: used as an alternative term to ultimate 
signal/noise ratio, being that obtained with a large input signal 
typical of a strong signal area. A figure of 10OOuV is commonly 
used as a basis for this measurement and, with this input, 
typical good quality tuners exhibit an ultimate quieting of 60dB 
or more, for both mono and stereo. Measurement beyond 70dB 
is likely to be compromised by the noise content of the test 
equipment itself. 

SIGNAL/NOISE RATIO: a self-explanatory term, which can be 
expressed in decibels and relate to any stated input level, and 
for mono or stereo mode. If not so qualified, it can be taken 
to mean the S/N ratio under typical use conditions and then 
means the same as "ultimate quieting". A fine point which 
sometimes emerges from an inspection of data is whether the 
"noise" content also includes mains or power supply hum. 
If a tuner is to be really quiet, the noise—including hum—should 
be 60dB or more down. 

INPUT SIGNAL LEVEL is still commonly expressed in microvolts 
(uV). An emerging standard introduces the concept of signal 
input power, expressed in decibels and related to a femtowatt 
scale. As a rule of thumb, OdBf equals 1.1 uV under standard 
laboratory conditions. As such, an FM tuner with a useable 
sensitivity of OdBf would be outstanding and figures up to 
6dBf—approximately twice the voltage (2.2uV) or 4 times 
power—would be more typical and adequate. 
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TANNOY 

THE FIRST 
NAME IN 
SOUND FOR 
iR 40 YEARS. 


DIRECT RADIATOR 
LOW FREQUENCY UNIT 


HORN LOADED HIGH 
FREQUENCY UNIT 


HAVE A NEW MODEL 
1 5" MONITOR SPEAKER 
85 WATTS RMS 20Hz-20kHz. 


HEAR THEM TODAY 


THE LOUDSPEAKER BY WHICH 
OTHERS ARE JUDGED 




DUTCH 

PHILIPS 


COMPONENT —SPEAKERS— 



*40 WATTS RMS 


♦ BUY IN KIT FORM 
OR MADE UP IN 
QUALITY ENCLOSURES 


♦SEE & HEAR THE 
WHOLE 1 5 SYSTEMS 
IN THE RANGE 


♦WE ARE EXPERTS IN 
GIVING HELPFUL ADVICE 


♦ EXPERT REPAIRS TO ALL HI-FI GEAR 


G.H.E. 

GEORGE HAWTHORN ELECTRONICS 


966-968 High St, 
Armadale 
Victoria, 3143 
Phone: 509 0374, 
509 9725 
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Motional Feedback 


A DIFFERENT APPROACH 
TO LOUDSPEAKER DESIGN 


Seeking a major impact on the Australian hifi market, the Philips group 
have announced the local release of two important new products: their 
RH532 motional feedback (MFB) loudspeaker system and the 209S 
electronic turntable, the latter complete with arm and cartridge. In 
particular, the RH532 represents a complete departure from normal 
design practice. 


by NEVILLE WILLIAMS 


In one sense, the RH532 motional 
loudspeaker system is not news, because 
it has been making the headlines over¬ 
seas for some months. Towards the end 
of the last European summer, for exam¬ 
ple, it was one of the highlights of a visit 
by hifi writers to the Eindhoven complex. 
The time has now come for a full-scale 
promotion on the Australian market so 
that local enthusiasts will have the 
opportunity, not just to read, but to buy. 

In essence, the RH532 MFB (motional 
feedback) loudspeaker is Philips' attempt 
to solve the tantalising problem of 
achieving high-level high-quality sound 
from the srrrallest possible system. Tech¬ 
nically, the MFB principle is not limited 
to small systems but they are the ones 
where the design problems are greatest, 
notably at the bass end. 

If there is no urgent constraint on en¬ 
closure volume, the designer can choose 
a generously dimensioned bass driver 
and provide appropriate acoustic load¬ 
ing-tuned port, passive cone, 
absorbent column, or "infinite baffle". 
With proper design, adequate bass re¬ 
sponse and power handling can be 
obtained by any of these methods. 

However, as enclosure volume is re¬ 
duced to meet customer requirements, 
the area of the driver cone has to be 
reduced along with it, so as not to preju¬ 
dice unduly the ability of the system to 
respond to low frequency drive. At the 
same time, in the interests of acoustic 
output, the smaller cone must be de- 


Therear metal panel of the RH532 swings 
out to provide free access to the ampli¬ 
fiers, cross-over network and power 
supply , the panel itself acting as a heat 
sink. Internal sealing of the 9-litre acous¬ 
tic chamber is independent of the ampli¬ 
fier assembly. 


signed for substantial travel to help com¬ 
pensate for its lack of area, and this poses 
its own problems. 

In the ultimate, the designer of a com¬ 
pact system has to weigh up various 
compromises in order to come up with 
an end product which exhibits a logical 
balance in terms of size, frequency re¬ 
sponse, sensitivity, power handling 
capacity and distortion content. 

It is a tribute to their efforts that many 


modern, compact loudspeaker systems 
are capable of producing a sound level 
and quality which would have been un¬ 
thinkable a few years ago from enclo¬ 
sures of comparable size. 

One of the tantalising things about 
loudspeaker design is that the transducer 
system is not amenable to the application 
of negative feedback as a counter to 
non-linearity. Elsewhere in the repro¬ 
duction chain, feedback is used freely, 
modifying the signal voltage right up to 
the voice coil terminals. But the behav¬ 
iour of the voice coil in the magnetic 
field, and of the cone in the acoustic 
field, is something that is normally exter¬ 
nal to any practicable feedback loop. 
Linearity is entirely dependent on elec¬ 
troacoustic design and, as already stated, 
this involves heavy compromises in 
scaled down systems. 

At various times, attempts have been 
made to introduce feedback around the 
loudspeaker by a double coil system- 
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one to drive the cone, the other to pro¬ 
vide a feedback component hopefully 
proportional to voice coil movement. 
The most obvious weakness of many 
such systems has been that the coupling 
between the coils has been as much 
inductive as electro-mechanical. Sep¬ 
arating the coils to avoid this effect ra¬ 
pidly leads to a situation where the yield 
is not worth the complication. 

In any case, the behaviour of a cone 
only relates reasonably to that of the 
voice coil former over the frequency 
range where the cone acts a rigid piston. 
Therefore, while electroacoustic feed¬ 
back may be helpful and important over 
the "piston" bass range, it becomes 
meaningless and randomly inappro¬ 
priate above that range. This leads to a 
further problem: 

Even if a designer did manage to pro¬ 
duce a system with a feedback source 
meaningful over the important piston 
bass range, how could the system possi¬ 
bly relate to standard amplifiers having 
no provision for an external—and fre¬ 
quency selective—feedback input? 

Not surprisingly, the whole approach 
has largely been bypassed. 

Some time ago, however, it was taken 
up again by the Dutch Philips organisa¬ 
tion, in an effort to linearise a proposed 
new line of compact loudspeaker sys¬ 
tems. The starting point would be one 
(or more) designs based on proven 
woofer(s) and an appropriate sealed and 
padded enclosure—with mid-range and 
tweeter units to handle the higher fre¬ 
quencies. To this point, the systems 
would be normal, and good, by ordinary 
standards. 

The next step would be to add a trans¬ 
ducer to the woofer cone assembly, to 
generate a voltage proportional to cone 
movement. Injected into the driver am¬ 
plifier as negative feedback, it would 
tend to outphase non-linearity, hopefully 
forcing the cone to track the electrical 
drive; this, despite mechanical and 
acoustic influences which might try to 
make it do otherwise. Response peaks, 
non-linearity and harmonic mode travel 
would all (again, hopefully) be substan¬ 
tially reduced, even in the range below 
cone resonance. 

For the feedback transducer, Philips 
attached a tiny ceramic piezo-electric 
"accelerometer" to the apex of the cone, 
thereby avoiding magnetic coupling ef¬ 
fects and significant mechanical compli¬ 
cations. Being attached only to the 
woofer, in turn required to handle fre¬ 
quencies only within its piston range, the 
resulting voltage can be regarded as a 
valid "sample" of what the woofer cone 
is actually doing. 

While the scheme sounds simple 
enough, reduced to these terms, the 
relevant literature hints at a problem 
which has not thus far been mentioned: 
In the vicinity of system resonance and 
below it, a loudspeaker exhibits steep 
changes in impedance and phase, par¬ 
ticularly where a small enclosure is in- 



The RH532 (above) looks much like any 
other enclosure from the front, although 
it is heavier than usual. Even with the fret 
removed (below) the only hint of dif¬ 
ference is the indicator light to show 
"standby" or "fully powered", according 
to its brightness. The MFB concept would 
seemingly demand a sealed system since, 
with other enclosures, there would be 
bass output other than from the woofer 
cone. 



volved. Within an ordinary feedback 
loop, such changes would almost cer¬ 
tainly lead to instability. It is therefore 
essential to build into the loop circuitry 
adequate corrective phase and gain 
characteristics. 

This done, resonance virtually disap¬ 
pears, as far as cone travel is concerned 
and, in fact, cone travel becomes a sub¬ 
stantially linear function of drive voltage 
down to 35Hz. At this frequency, the 
response is best rolled off electrically, 
serving as a built-in rumble filter. 

To avoid complications with the driver 


amplifier, Philips simply developed the 
project as a powered loudspeaker, with 
the main power amplifier built right into 
the loudspeaker enclosure. In fact, they 
use two amplifiers: one to drive the 
woofer and the other, somewhat less 
powerful, to drive the more sensitive mid 
range and tweeter loudspeakers. 

Use of the two amplifiers makes it 
possible to deal separately with the 
problems peculiar to the MFB controlled 
woofer and, of course, to balance the 
bass/mid/treble response. Ahead of the 
amplifiers, a low-level active divider net¬ 
work splits the input signal at the selected 
main crossover, frequency with a slope 
either side of 18dB/octave. 

The first of the Philips MFB range, and 
the one which is pictured here, is the 
RH532. It is of typical "bookshelf" size 
measuring, overall, 283 x 378 x 212mm. 
Frontal area is roughly the same as this 
magazine opened out flat, and with a 
depth of 212mm or about 8 inches. The 
internal volume is 15 litres but only 9 litres 
form the actual acoustic enclosure. A 
6-litre compartment at the rear encloses 
the electronics. 

Significantly, into the 9-litre acoustic 
space, Philips have been able to pack 
three loudspeakers: a 200mm 4-ohm 
woofer (AD 8065/W4), a 125mm 8-ohm 
mid-range (AD 5060/Sq8) and an 8-ohm 
25mm dome tweeter (AD 0160/T8). 

The woofer is driven by a 40W (cont) 
amplifier operating in the range 35- 
500Hz—the latter frequency determined 
by the 18dB/octave electronic crossover 
at its input. A second, 20W amplifier 
handles all frequencies above 500Hz, 
with a passive L/C/R network diverting 
its output from the mid-range unit to the 
tweeter at a nominal 3500Hz, and 
12d B/octave. 

Philips rate the system as having a 
"total power" of 60W (cont), which is 
strictly true. However, the effective 
acoustic output would probably be de¬ 
termined by the 40W low frequency am¬ 
plifier and the acoustic efficiency of the 
200mm woofer. It is on this basis that 
the potential of the system can be com¬ 
pared with that of a conventional power 
amplifier operating into conventional 
passive loudspeaker systems. 

Since the RH532 is a powered system, 
it can logically be driven from a pream¬ 
plifier/control unit having an appropriate 
output voltage and impedance level. For 
this role, the RH532 needs a signal input 
level of IV (presumably RMS for full 
output). It has an input impedance of 
3000 ohms, which may be too low for 
some preamplifiers to work into. Philips' 
own overseas (USA) equipment line in¬ 
cludes a preamplifier (SC 102) designed 
for the purpose. A modified version of 
this preamp. (RH 551) intended for the 
European and Australian markets, will be 
available here in a few months' time. 

Philips have envisaged, however, that 
the units may be used with integrated 
receivers and amplifiers having normal 
(but modest) power output stages. For 
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RAMBLER 

Starts you off on the right track. 

The BDP-100 Turntable and the SA-8200 amplifier 
are two fine examples from the Rambler Range of 
Hi-fidelity audio equipment. 

The BDP-100 2-speed turntable is quality engineering throughout, 
featuring a diecast platter, belt driven from a synchronous motor. 

An “S”-shaped, low 
tracking error arm with 
adjustable anti-skate and 
lateral balance. Auto cut 
and return arm with indep¬ 
endent dampened arm lifter. 

Magnetic cartridge with 
diamond elliptical stylus. 

Spring loaded detachable lid. 

Shock absorbing felt based feet. 

Sprung, heavy gauge metal motor 
board and wired ready fbr CD-4. 

Channel it through our SA-8200 
multi-purpose, stereo amplifier 
with its 55 watts RMS per 
channel output. Harmonic 
distortion of less than 
0.2% at 45 watts RMS 
per channel. Inputs:— 

2 phono, 2 AUX, 

2 tape, tuner and mic. 

Separate base and 
treble controls on each 
channel. High and low filter 
switches and loudness control 
Provision for 2 pairs of 
speakers. These are just 
some of the many value 
packed features in these 
two superb pieces of 
Rambler Hi-Fi equipment. 


BDP100 


SA8200 


Rambler — The Best Thing That Has Happened to Music.’ 


See and hear the Rambler range of sound equipment at your Rambler dealer 
now and compare the outstanding performance and value. 


Distributed and serviced throughout Australia by Sun Electric Co. Pty. Ltd 
Melbourne, Sydney, Brisbane, Perth, Adelaide, Hobart and Canberra. 


MR 160 
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LOUDSPEAKER DESIGN 


this role the RH532 can be switched so 
that it presents a 35-ohm load to the 
source amplifier, and requires 3V of sig¬ 
nal drive. Under these conditions, 
approximating about the 1W level with 
normal load, even a modest output stage 
should be capable of providing a clean 
signal. Effectively, addition of two 
RH532's will transform it into a powerful 
40 + 40W or 60 + 60W system, according 
to how the ratings are interpreted. 

For use with a more powerful ampli¬ 
fier, a third position sets the RH532 for 
an input of 7.5V at 25 ohms. While the 
advantage of extending a high powered 
amplifier may be less obvious, the 
makers are convinced that their MFB 
system will find support from enthusiasts 
who want to make absolutely the best 
use of limited space. 

Apart from provision to adjust input 
voltage and impedance, the RH532 is 
designed with an eye to convenient input 
connections. One cable only is necessary 
between the amplifier or preamplifier 
and the most accessible speaker system. 
All further connections can be run be¬ 
tween loudspeakers and the role of 
each—left channel or right channel—can 
be selected while so doing. In fact, as 
many as 15 units can be interconnected 
to each channel for special installations 
providing a modular way of achieving an 
1800W total power for stereo or a whop¬ 
ping 3600W for quadraphonic! 

One of the nuisance aspects of con¬ 
ventional powered loudspeakers is that 
they all have to be separately switched 
on prior to use and then off again. Either 
that, or the mains supply has to be dis¬ 
tributed from the preamplifier, which 
may or may not be convenient to 
arrange. 

By contrast, the Philips RH532's can be 
connected to an adjacent power point 
and left switched on more or less indefi¬ 
nitely. In this "stand-by" condition/only 
the initial stages of the amplifier are 
powered, drawing negligible current, 
while a lamp glows softly as an indication 
that the system is ready for action. 
Immediately an input signal is received, 
an internal relay is triggered, brightening 
the indicator and powering the output 
stage in less than 1 second. If the signal 
ceases, the relay remains closed for 2-3 
minutes, then opens, switching the 
power stages off again. 

Thus the user needs only to switch off 
the central equipment—preamplifier, 
turntable, deck, etc—leaving the powered 
loudspeakers to look after themselves. 

All very cunning—but how does the 
RH532 perform? 

Reviews generally have been favour¬ 
able. In the middle and upper register 
it is smooth, with no more or no less 
characteristic colouration that one would 
expect of a typical mid-range/tweeter 
combination. 


It is at the bass end, with the motional 
feedback playing its part, that the system 
evokes most comment. Output is main¬ 
tained smoothly down to 40Hz, dropping 
by about 4 or 5dB nearing that extreme. 
But, while this leads to adjectives such 
as "absolutely uncoloured", the lack of 
any 60 to 80Hz prominence is the pos¬ 
sible reason why some have judged it 
subjectively to lack the "warmth" of 
conventional systems. 

But, this point aside, there is common 
agreement that the performance is out¬ 
standing for such a modest looking sys¬ 
tem—a reaction which Philips seem to 
find at the one time pleasing and frus¬ 
trating: pleasing because one objective 
has been achieved; frustrating because 
they see the RH532 as not just a good 
performer by "bookshelf" standards, but 
a top performer by any standards! 


chair. The player senses the presence and 
size of the disc, selects the appropriate 
speed and lowers the pickup gently into 
the start groove. At the end of play, a 
photoelectric sensing circuit, triggered by 
the run-in groove, returns the pickup to 
rest and switches the player off. 

While this mode of operation should 
cover most requirements most of the 
time, the user can exercise as much 
manual control as desired, including the 
selection of individual tracks or auto¬ 
matic repeat of any given disc. 

For fully manual control, a smoked 
glass cover is slid aside, automatically 
linking the mechanism to a group of 
operator controls in a covered 2 "cock¬ 
pit". At the same time, illuminated win¬ 
dows indicate "manual" operation and 
the speed for which the turntable is cur¬ 
rently set. Access is available to the anti¬ 


The new fully auto¬ 
matic electronic 
turntable , model 
209S, recently an¬ 
nounced in Aust¬ 
ralia by Philips. 
Three sensing 
switches attached 
to the underside of 
the turntable deter¬ 
mine record size 
and speed. 



It would certainly need to be, because 
the RH532 is by no means cheap. They 
are normally sold in pairs at a recom¬ 
mended retail price of $698.00 (per pair). 

At the hifi visit mentioned earlier, cor¬ 
respondents were invited to listen to a 
5-man jazz combo playing in the audition 
room. At a particular point in the per¬ 
formance, the drummer laid down his 
sticks, lit a cigarette and casually walked 
off—while the drum sound continued as 
normal. 

This disappearing act was repeated, in 
turn, by the four remaining players, each 
having been replaced at the appropriate 
instant by a pre-recorded version of the 
performance. What impressed the audi¬ 
ence was not so much the demonstra¬ 
tion, which has been done before, but 
the opening of the backdrop to reveal 
two seemingly small and lonely RH532's 
reproducing the total sound. 

A companion product at the Amster¬ 
dam release, last year, and in Melbourne 
this year, was the Philips automatic elec¬ 
tronic turntable 209S. 

Designed expressly for the specialist 
hifi market, it reduces record playing to 
the ultimate in simplicity. The user 
switches it on, places the desired record 
on the turntable and returns to his or her 


skating adjustment and to a vernier 
speed control. 

The turntable is powered by a DC 
motor which is, in turn, precisely speed- 
controlled by what Philips refer to as an 
electronic tachometer. It drives the turn¬ 
table through a belt in order to achieve 
maximum isolation between the drive 
mechanism and the turntable itself. 

As part of the isolation, the turntable 
is mounted on a sub-frame with com¬ 
pliant isolation from the main housing 
and the motor mechanism and control. 

Two speeds are available—3316 and 45 
rpm—adjustable to plus and minus 3%. 
Once set, speed is constant to within 
0.2%, with wow and flutter not more than 
0.08%. Rumble is —43dB (DIN A) or 
—65dB (DIN B). 

The arm fitted to the 209S is finely 
engineered and suitable for use with high 
performance cartridges with tracking 
weights in the range 0.75 to 3 grams— 
including cartridges intended to play 
CD-4 or UD-4 discrete quadraphonic 
discs. The player is normally supplied 
with Philips own GP412 cartridge, from 
the super M range, but any other car¬ 
tridge meeting fhe Vi-inch RETMA speci¬ 
fications can be used. Recommended 
retail price of the 209S, complete with 
cartridge, is $349.00. 
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If eveiytiiing* you wanted 
to know about Hi-Fi seemed 
too complicated, Sony has a 
beautiful answer for you. 



Read all about The Virgo System x 

Powerful Integrated Amplifier - TA 1150. with 
100 watts/8 ohms I.H.F. constant power. Direct- 
coupled circuit — 2 tape recorder inputs. Wide range 
of controls. Frequency response: 12 Hz.-150 k Hz. 
Signal-to-noise extremely low. Total harmonic 
distortion under 0.1%. 

Superior Automatic Turntable - PS 5520. One-touch 
selection plus manual four pole synchronous motor. 
Precision balanced tone-arm. High compliance 
magnetic cartridge. 

Ultra Linear Speakers - SS 7220. Uniquely designed 
to capture full clarity. 3-way, 3 speaker with woofer 
25 cm, mid-range 10 cm. tweeter 2.5 cm. Range 
40-25,000 Hz. 


MATCHED OPTIONS SHOWN: Cassette Deck - 
TC 137SD. Facility for new Ferri-Chrome tape. 
Dolby* with Ferrite and Ferrite head. Amazing 
range 20-17,000 Hz. with FeCr. 

Tape Recorder - TC 458. With auto reverse. Closed 
loop, dual capstan, Ferrite heads, Servo motor. 
20-30,000 Hz. 

FM/AM Stereo Tuner - ST 5066. Enjoy FM at its 
best. Headphones - DR 15. Lightweight, 
high-fidelity. 20-20,000 Hz. 

Functional Furniture Unit with adjustable shelves. 


x One of Sony’s seven new Zodiac Hi-Fi Systems. See them at your dealer, soon. 
*“Dolby” is a trade mark of Dolby Laboratories. 


SONY 

for particular people 
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HIFI REVIEWS 


Apart BFU-121 series 4000 
automatic turntable 


Just over a year ago in June 1974 we reviewed the Apan BFU-1 21 
and found it a good buy. Here we review the new 4000 series model, 
which has been restyled and has a new magnetic cartridge with im¬ 
proved specifications. It is supplied complete with walnut base and 
perspex cover. 


The new Apan series 4000 turntables 
have slightly larger decks and have the 
4-pole synchronous motor mounted at 
the rear left-hand corner, which situates 
it as far away as possible from the mag¬ 
netic cartridge. Dimensions of the player 
deck are 410 x 315mm. 

Outside dimensions of the larger base 
and cover to suit are 455 x 175 x 362mm 
(W x H x D) while the tinted perspex 
cover required 80mm clearance at the 
rear to open fully. A full size template 
with complete mounting instructions is 
available upon request if you buy the 
turntable without base and cover. 

Normally, the Apan BFU-121 is sup¬ 
plied packed in a carton while the base 
and cover assembly is in another carton. 
Assembly of the two takes only a short 
while when following the brief and con¬ 
cise instruction manual. 

The platter is a 30cm aluminium die¬ 
casting weighing 1kg and is driven by a 
5mm wide polished neoprene belt. The 
speed change mechanism has been res¬ 
tyled and now uses push-buttons to shift 
the belt up and down the stepped motor 
pulley. 

A rotating counterweight on the tone 
arm provides horizontal balance as well 
as setting the tracking weight. Calibra¬ 
tions are provided in Yi gram steps. We 
checked the tracking weight at several 
settings and found it accurate to within 
better than 10%. 

As with just about every other turn¬ 
table these days, the removable head- 
shell has the EIA locking collar, standard 
lead colour-coding and slotted cartridge 
mounting holes for stylus overhang ad¬ 
justment. 

Remaining features of the turntable are 
identical with the previous model. A 
small lever on the control panel provides 
damped lifting and lowering of the arm 
for manual operation but is also brought 
into action during automatic operation. 

Two control levers and push-button 
are provided for automatic play modes. 
One selects the record size and thereby 
the cartridge set-down point while the 
other, together with the concentric 
push-button provides the functions such 


as Auto start, Stop, Manual, Repeat and 
Reject. 

At all times the BFU-121 functions 
quietly and seems jamproof. The main 
drive cam gear is made of nylon instead 


of the zinc diecasting found on many 
record changers, so it should remain 
quiet. 

We found that the automatic stop 
mechanism of the turntable requires 1 
gram in order to function reliably, which 
means that it should not be used with 
high compliance cartridges. However, it 
is quite compatible with cartridges used 
for CD-4 reproduction since these nor¬ 
mally require 2 to 2 Vi grams. 

Because of the mechanism attached to 
the tone arm to operate the Stop mech¬ 
anism, lateral friction in the arm is high 
enough to effectively "swamp" the force 
applied by the anti-skating lever and 
weight system. This means that on the 


automatic model, at least, the anti-skating 
feature is little more than a gimmick. In 
any case, the anti-skating is not adjust¬ 
able as it would have to be to obtain 
optimum results. 

Before readers jump to the wrong 
conclusion, it should be remembered 
that anti-skating compensation merely 
allows a slight improvement in cartridge 
waveform and tracking for a given track¬ 
ing weight setting. Much the same de¬ 
gree of improvement can be obtained 


by slightly increasing the tracking weight. 

To explain further, anti-skating com¬ 
pensation really only gives a worthwhile 
improvement with cartridges tracking 
below 2 grams. Since the Apan turntable 
under review is normally supplied with 
a cartridge intended to track at about 2Yi 
grams, the anti-skating is of little real 
consequence. 

If you require an automatic turntable 
with effective anti-skating compensation 
and a cartridge tracking at, say 1 gram, 
to take full advantage of it, then you will 
have to shell out considerably more than 
the purchase price of the Apan. 

Wow and flutter of the BFU-121 is 
(Continued on page 23) 
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The new Apan 
BFU-121 has re¬ 
vamped styling and 
an improved mag¬ 
netic cartridge with 
choice of styli. 
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Build your own 



Stereo Loudspeakers 


Five pieces of chipboard and a number of lists 
are glued together to form a cabinet which can 
be later painted, veneered or simply covered 
with an imitation-wood paper. The cabinet is 
filled with sound absorbent. 


Simple instructions on how to make the speaker 
cabinet and a description of the wiring and 
mounting of the speaker units are included with 
all Peerless Kits. 


How to choose the right Peerless Kit 

All Peerless Kits are of excellent Hi-Fi quality and are able to deliver more than ample output to fill the normal 
sized living room. 

Loudspeakers and amplifiers may have different power capacities yet still work excellently together. However, 
due to different efficiencies within the speaker systems, the following Kits are recommended for amplifiers with at 
least 2x10 watts output: Kit 10-2, Kit 20-2, Kit 20-3, Kit 50-4. 

The other Peerless Kits may also be used with advantage with lower powered amplifiers. 

// you want a greater bass reproduction 

you ought to know that the Kits containing woofers with rubber roll surround (kits 10-2. 20-2. 20-3 and 50-4) give 
a cleaner and greater bass reproduction, require smaller cabinets but have at the same time, a lower efficiency 
than the corresponding Kits with woofers with special impregnated paper surround (kits 2-8, 3-15 and 3-25). In 
each of the two categories you get a better bass reproduction the bigger the recommended cabinet is. Cabinet 
drawings included give the optimum size for the woofers involved. 

If you like mid-range 

you ought to know that you get a cleaner reproduction, better sound distribution and a slight boost (so-called 
presence effect) in this range when you choose a Kit with separate mid-range speaker (Kits 3-15. 3-25 and 20-3). 
For Kit 50-4, a neutral reproduction has been aimed at (ie: without presence effect). 

Peerless world-famous tweeters 

aie included in all Peerless Kits. This means that you get distortion-free reproduction and good sound dispersal, no 
matter which Peerless Kit you choose. 



Further information from . . . 

Victoria —Danish Hi Fi. Western Australia — Danish Hi Fi. 
Queensland — Brisbane Agencies. N.S.W. — Convoy. 
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HIFI REVIEWS 


JVC 5515X AM/FM 
stereo receiver 



Now that FM broadcasts are a reality, it seems likely that most new 
hifi systems purchased will have a receiver instead of an amplifier. 
And for those in the market for a receiver, the JVC 551 5X is an 
attractive unit. 

Styling of the JVC 5515X follows cur¬ 
rently popular lines with satin-finished 
aluminium diecast control panel and 
"blackout" dial. Dimensions are 452 x 155 
x 324mm (W x H x D) and weight is 9kg. 

When the unit is turned on, the dial 
scale is illuminated as shown in the 
photograph. Two tuning metres are pro¬ 
vided, one for signal strength which is 
used when tuning both the FM and AM 
scales, and a centre reading metre for 
correct tuning indication for FM. The dial 
pointer is illuminated with red light and 
the words "FM stereo" light up in red 
on the dial when a stereo broadcast is 
being received. 

On the lower section of the control 
panel are four large knobs and one small 
knob.The four large knobs are, from left 
to right: Speaker Selector, Bass, Treble, 

Source Selector and Volume while the 
small knob is the gain control for the 
microphone input socket immediately 
below it. No Balance control is provided. 

Instead, the Volume control knob has 
two halves which are clutched together 
to provide single control operation. 

In our opinion, a microphone input on 
a stereo amplifier or receiver is some¬ 
thing of a gimmick and we would prefer 
to see a separate balance control pro¬ 
vided instead. 

A questionable feature of the volume 
control are the click stops which provide 
20 steps for the full range. At about the 
10 o'clock setting, the volume control 
increments are about 2 to 3dB which is 
about optimum but at lower settings the 
increments are much larger. Below the 
7 o'clock setting they represent more 
than 15dB and it is quite difficult to set 


the control between click positions. 

So while click stops for the volume 
control might appear to be a refinement, 
they do turn out to be inconvenient when 
listening at low levels is required. 

Inside, most of the circuitry is arranged 
on four large PC boards with quite a 
surprising amount of hookup wiring in 
between. There is plenty of space inside 
the chassis so access to the PC boards 
is quite good but some of the boards 
themselves are very crowded which can 
make repairs fiddly. On the plus side, 
the PC boards are screen-printed on both 
sides to make the circuitry easier to fol¬ 
low. 

Balanced supply rails are used for the 
power amplifiers so that the output signal 
is direct-coupled to the loudspeakers. 
Overload protection is by way of fuses 
in the supply rails. 

Output stages of the power amplifiers 
are fully complementary and diodes are 
used for stabilisation of the quiescent 
current. Tone controls use passive cir¬ 
cuitry following a two-transistor voltage 
amplifier stage. This approach or varia¬ 
tions of it are fairly common in Japanese 
amplifiers but it is difficult to see any 
advantages over the negative-feedback 
controls. 

In other respects, the amplifier and 
preamplifier circuitry seems quite con¬ 
ventional. We did note, however, that the 
designers have taken a lot of care to 
minimise RF breakthrough. 

As is usual with FM-AM receivers, the 
FM tuner has an attractive specification 
which in practice provides very good 
performance while the AM tuner is la¬ 


mentably modest by comparison. Hifi 
buyers are being short-changed here, 
because if the same amount of design 
was put into the AM tuner as is shown 
in the FM tuner, the results would be 
more clearly comparable, at least as far 
as bandwidth and distortion is con¬ 
cerned. 

(See article on this subject in the Hifi 
News column in next month's issue.) 

A ferrite rod antenna for AM reception 
is provided within the confines of the 
chassis, so it is not prone to damage as 
could be the rear-mounted rod antennas 
on some receivers. 

An internal FM antenna is provided as 
well as the connections for an external 
300 ohm antenna. The internal antenna 
circuit takes the form of a high-voltage 
lOOpF capacitor from the mains active 
lead to one side of the 300 ohm antenna 
input, ie, the mains wiring is used as the 
antenna. This will probably be quite ade¬ 
quate in strong signal areas but many 
listeners will still require a well-designed 
external antenna. 

A label states that the 5515X is "4- 
channel adaptable". All this really 
amounts to is a set of sockets on the 
rear panel which enable an external 
matrix decoder and rear channel ampli¬ 
fier to be connected if desired. An output 
socket is also provided for the FM 
detector signal which could be fed to 
a four-channel broadcast decoder or 
Dolby adaptor which may be used at 
some time in the future. 

Rated power is 19.5 watts RMS into 
8 ohm loads with both channels driven 
simultaneously and rated harmonic dis¬ 
tortion is 0.8%. Frequency response is 
quoted at 15Hz to 50kHz within ±1dB. 

We measured power output at 25 
watts RMS into 8-ohm loads with both 
channels driven; 15 watts per channel 
into 15-ohm loads with both channels 
driven and 30 watts per channel into 
4-ohm loads. 

Harmonic distortion was 0.15% at 1 kHz 
at 25 watts into 8-ohm loads and was 
typically less than 0.3% throughout the 
whole audio range at up to maximum 
power. Frequency response at 1 watt was 
15 Hz to 65kHz with itldB. 

Phono sensitivity was 2.7mV at 1kHz 
for rated power and overload capability 
at the same frequency was 120mV which 
is more than adequate. Signal-to-noise 
ratio with a typical cartridge connected 
was minus 73dB with respect to a lOmV 
input at 1kHz. 

In normal use, the performance is 
eminently satisfactory with no vices at all. 
Apart from the quibbles above, the fea¬ 
tures of the JVC 5515X are probably close 
to ideal as far as most high fidelity enthu¬ 
siasts are concerned. 

Recommended retail price for the JVC 
5515X is $369.00 including sales tax. 
Further information can be obtained 
from high fidelity retailers or from the 
Australian distributors for JVC equip¬ 
ment, Haco Distributing Agencies Pty 
Ltd, 57 Anzac Parade, Kensington, NSW 
2033. (L.D.S.) 
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The best of three worlds 

Partners in Perfection 


VI5 Type III 
Super-Track Plus Cartridge 


The sound of the V-15 Type III, paradoxically, is due in no 
small part to an absence of a sound of its own. In no way 
does it interpose itself upon the music. Thus, the resultant 
sound of the Type III is not “sweet," “mellow,” or 
“brilliant”...it is the sound of the recording itself! Its truly flat, 
unaccented frequency response and extended dynamic 
range mean a hearable difference in all your recordings, old 
and new. 




Series II Pick-up Arm 

No wonder it has been called "the best pickup arm in the 
world.” The Shure SME Series II Improved combines flaw¬ 
less craftsmanship and unmatched precision with design im¬ 
provements that reduce tone arm/cartridge system mass and 
friction to significantly lower levels. Ultra-low friction pivot 
points, with high-precision protected ball and knife edge 
bearings; arm deflects either vertically or horizontally with 
less than. 020 gram force applied at stylus tip. Precisely ac¬ 
curate adjustments for every factor related to perfect track¬ 
ing, including height, overhang, length, tracking force and 
bias (anti-skating). 


Technico SL120 ... 
the turntable with a heart 

Unlike conventional turntables, the Technics SL120 has no 
mechanical speed reduction system such as fluttering idler 
wheels or vibrating belts which help cause annoying wow and 
flutter. Instead, the Technics SL120 turntable has a 'heart', a 
direct drive, 36 pole D.C. brushless motor rotating at exactly 
33-1 /3 and 45 R.P.M., which guarantees a wow and flutter less 
than 0.03% WRMS and a rumble better than — 65 dB (DIN A) 
— 70 dB (DIN B). The Technics SL120 is a true professional 
high fidelity turntable using a 13” dynamically balanced 3.9 lb 
aluminium diecast platter set directly on to the motor (the 
heart) assuring glide smooth rotation. Variable pitch controls, 
built in stroboscope speed indicator, deluxe plexiglass dust 
cover, adjustable audio insulated legs supporting a cast alum¬ 
inium base, are just some of the advanced features. Without a 
doubt this is the finest turntable available today. 


Arrow Electronics are proud to be associated with the 
'BEST OF THREE WORLDS". Indeed they are the "PERFECT PARTNERS' 
and an unbeatable combination for precision record playback. 

All items may be purchased separately at "ARROW'S" usual keen prices, 
but do yourself a favour — purchase all three units and save even more. 
Don't delay. Call, phone or write to us NOW. 

Write now for details and your “Arrow Quote" 


ARROW ELECTRONICS PTY. LTD. 


342 Kent Street, SYDNEY 


Telephone 29.6731. 


AE094 
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Audiosound 75 ohm FM Aerial 

While many people in Sydney are already enjoying the programs 
radiated by 2MBS-FM, there are a large proportion who need a better 
signal for improved reception. For those people, here is the Audiosound 
FM aerial. 

FM listeners often do not realise that 
there are many listening situations, even 
in strong signal areas close to the trans¬ 
mitter, where an aerial system better than 
a simple dipole is required for satisfac¬ 
tory reception of stereo programs. While 
a weak signal will merely result in noisy 
stereo reception or perhaps no stereo 
operation at all, a strong signal with 
multiple echoes or "ghosts" can result 
in unpleasant distortion. This is known 
as "Multipath reception". 

Minimising multipath reception is 
achieved by using an aerial with a strong 
front directional pattern to minimise in¬ 
terference from the sides and rear. 

Another fact which may not be com¬ 
mon knowledge amongst FM listeners is 
that 2MBS-FM has a vertically polarised 
signal rather than the horizontal polari¬ 
sation used by most television transmit¬ 
ters in Australia. This means that those 
listeners using pickup from a TV aerial 
via a "splitter" circuit will not be obtain¬ 
ing optimum results. A "vertically 
polarised" aerial is necessary. 

The Audiosound A975 FM aerial meets 
the above two criteria of mimimising 
multipath reception and vertical polari¬ 
sation. In addition, it has approximately 


9dB gain at 92MHz (2MBS-FM broad¬ 
casts on 92.8MHz). We assume this figure 
is in comparison with a dipole cut for 
the same frequency. 



Impedance of the A975 aerial is 75 
ohms which means it should be con¬ 
nected to the tuner via good quality 75 
ohm coaxial cable. Many tuners have 75 
ohm aerial input connections so with 
these units there will be no problems. 
With tuners having 300 balanced inputs, 
a balun will need to be used to make 
the aerial connection or as Audiosound 
suggest, simply connect the aerial 
directly to the inputs. 

A wooden pole is supplied for mast 
mounting of the aerial. This is necessary 
for a vertically polarised aerial. If a metal 
pole were used, the top few feet would 
become a "spurious" element of the 
aerial and more than likely degrade its 
performance. If mounted outdoors, the 
wooden pole will require several coats 
of paint to weatherproof it. 

As supplied, the aerial is packed in a 
long carton with instructions enclosed. 
In its fully collapsed form it may be 
simply carried to the installation site and 
then folded out-each element has a snap 
fitting which holds it in place. Two U- 
brackets are supplied for mounting the 
pole to a strong support if required. 

We have used the Audiosound A975 
aerial in our workshop and can confirm 
that it has good signal pick-up and a 
strong directional pattern as claimed. In 
addition, one of our staff members has 
installed an A975 at his home in Sydney's 
far northern suburbs and he was able to 
obtain much improved stereo reception. 

In summary, it would seem that Au¬ 
diosound have made available the right 
product at the right time. Price for the 
complete aerial is $27.00. 

Further enquiries should be made to 
Audiosound Electronic Services, 148 Pitt 
Road, North Curl Curl, NSW 2099. 


APAN TURNTABLE 


quoted at 0.1% RMS. We measured it at 
0.15% according to the DIN 45507 speci¬ 
fication. This takes into account peak 
deviation of speed and as such is a good 
result for a belt-driven turntable. 

The new magnetic cartridge fitted to 
the Apan series 4000 is a Jelco MC-14D 
which is normally fitted with a 0.5mil 
diamond stylus. If desired the stylus may 
be replaced with a 0.3 x 0.8mil elliptical 
which upgrades the performance slightly. 

If the turntable is required to play CD-4 
discs, the cartridge may be further up¬ 
graded by changing over to the Ichikawa 
stylus, which besides having contours 
similar to the Shibata stylus has increased 
compliance to enable tracking of the high 
frequency modulation. At the same time, 
the pick-up leads must be changed to 
low-capacitance cable. The supplier can 
provide the turntable ready for CD-4 
operation or it can be changed over by 
the user at a later stage. 

The improved cartridge has con¬ 
siderably upgraded specifications to that 


supplied in the previous model. Fre¬ 
quency response is quoted at 10Hz to 
27kHz while channel separation and bal¬ 
ance at 1kHz are 26dB and 0.7dB respec¬ 
tively. Recommended tracking weight is 
1.5 to 3 grams. 

Using the CBS STR-100 test record and 
a 47k load, the measured frequency re¬ 
sponse was within plus 3dB and minus 
4dB from 20Hz to 20kHz. Channel bal¬ 
ance was very good and was better than 
IdB even up to 20kHz. Channel separ¬ 
ation was better than 20dB over most of 
the range. Waveform of the cartridge was 
good, about average for a typical mag¬ 
netic cartridge and had the more-or-less 
usual tendency for the sine waveform to 
become a sawtooth at high frequencies. 

Tracking performance of the cartridge 
was checked using the W & G 25/2434 
test record. At 2V2 grams it tracked the 
plus 12dB test track and slightly mis- 
tracked the plus 16dB track. Increasing 
the tracking weight to 3 grams improved 
the performance slightly but our impres¬ 
sion was that the best compromise is 
obtained at 2Vi grams. 

Sound quality of the cartridge is bright 


and well-balanced and will suit the re¬ 
quirements of most listeners. And as 
noted above, it can be easily upgraded 
by changing over to the elliptical stylus. 

We still have our common complaint 
that the turntable is not fitted with ap¬ 
proved three-core mains cord and 
three-pin plug. We recognise that the 
American 2-pin plugs are compatible 
with many imported amplifiers but re¬ 
mark that 2-pin plugs definitely present 
an electric shock hazard. Since the dis¬ 
tributor has not been able to have the 
manufacturer fit the approved mains 
cord and plug, the user should do this. 

To sum up, the Apan BFU-121 series 
4000 automatic turntable still represents 
good value for money. It is one of the 
few belt-driven automatic turntables 
available and it is supplied complete with 
base, cover and cartridge. Suggested re¬ 
tail price for the complete package is 
$149.00 including sales tax. 

For further information on Apan turn¬ 
tables contact your hifi retailer or the 
Australian distributors, Ralmar Agencies 
Pty Ltd, 71-73 Chandos Street, St Leon¬ 
ards, NSW 2065. (L.D.S.) 3 
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Advanced crystal clock tells time in 100 cities 


Matsushita Electric, long active in the 
development of clock technology as ap¬ 
plied to clock radios, has recently turned 
its attention to an entirely new field of 
electronic timepieces. The result is the 
Model RD-010 World Time-Display Unit, 
a fully solid-state electronic clock featur¬ 
ing special time-computing circuitry to 
enable it to instantly display the date and 
time for any of 100 cities in 30 different 
time zones throughout the world. 

Main feature of the Model RD-010 is 
the large map of the world situated on 
the front panel in company with the dis¬ 
play readout. Spread across this map are 
some 100 "pins," each with an accom¬ 
panying LED lamp and each representing 
a major city. A simple finger touch on 
one of these pins causes the LED lamp 
of the selected city, and those of other 
cities in the same time zone, to illumi¬ 
nate. The date and time for the selected 
time zone are then displayed for about 
8 seconds, after which the display reverts 
to local time. 

Readout is via a large liquid-crystal 
display unit measuring 150mm wide x 
90mm x 7mm thick. This indicates the 
time in hours and minutes according to 
the 12 hour system, together with AM 
or PM indication. In addition, the dif¬ 
ference in date, if any, between local 



time and the selected time is indicated, crystal, giving the unit a claimed accuracy 
Where appropriate, special switches can of plus or minus five seconds per month, 
be used to display summer time (daylight In all, the various circuits employ 38 
saving time). CMOS ICs, 6 PMOS ICs, 128 transistors. 

The model RD-010 is timed by a 4MHz 146 diodes, and 100 LEDs. 


Circular polarisation cuts 

RCA Broadcast Systems recently 
showed broadcasters how circular 
polarization of television transmissions 
substantially reduces the "ghost" effect 
caused by reflected signals. The live 
demonstrations were conducted as part 
of RCA's extensive display of radio and 
television broadcast systems at the 
National Association of Broadcasters 
annual convention held last April. 

Broadcasters, watching an actual 
transmit/receive setup in the exhibit area, 
were able to make comparisons between 
standard horizontally-polarized TV sig¬ 
nals and those that were circularly po¬ 
larized. 

A low-power UHF transmitter fed two 
antenna systems alternately — one a 
standard TV transmitting type, and the 
second the new circularly-polarized de¬ 
sign. The signals were simultaneously 
radiated by a direct path araT by~€H*e- 


ghosting effects 

fleeted path to a receiver in the exhibition 
area. The reflected signal simulated 
home TV reception in areas where the 
TV signals bounce off neighbouring 
buildings, causing a secondary image in 
the picture. 

Broadcasters attending the demon¬ 
strations observed how the use of the 
circularly-polarized antenna, along with 
a receiving antenna of similar type, sub¬ 
stantially reduced picture ghosting. Ac¬ 
cording to RCA officials, the use of 
matching transmitting and receiving an¬ 
tennas provides for "polarization discri¬ 
mination", which causes a reflected sig¬ 
nal to be rejected. 

Other receivers used in the demonstra¬ 
tion were equipped with standard hori¬ 
zontally-polarized antennas in order to 
demonstrate that existing TV receiver 
antennas are compatible with a circular- 
si g n a l . 


Although the clock normally operates 
on AC, it has provision for 4 internal 
batteries which take over immediately 
if the AC power is, for any reason, 
disconnected. This means that the 
clock's precise accuracy will be main¬ 
tained even in the event of a power 
failure, or when the unit is moved from 
place to place. 

In order to conserve the batteries, 
display unit information is not shown 
when the unit is on battery power. The 
time-computing circuitry does, how¬ 
ever, continue to function with the dis¬ 
play unit commencing normal opera¬ 
tion immediately AC power is restored. 
Operational life of the four "D"size 
cells is typically one year. 

The Model RD-010 World Time- 
Display Unit is distributed in Australia 
by Haco Distributing Agencies Pty Ltd, 
57-59 Anzac Parade, Kensington, 2033. 
And the cost of this undoubtedly so¬ 
phisticated unit?—around the $2,500 
mark! 
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Gloomy future predicted for colour TV makers 

. . . tariff levels inadequate says industry spokesman 


Computerised wheelchair 
is voice controlled 

A voice-controlled wheelchair with at¬ 
tached manipulator, designed specifically 
for paralyzed persons, has been devel¬ 
oped by engineers at NASA's Jet Propul¬ 
sion Laboratory, Pasadena, California. 

Dr Ewald Heer, JPL Task Manager, said 
that the chair was developed from tele¬ 
operator and robot technology devel¬ 
oped for the space program. Develop¬ 
mental costs of around $70,000 were 
shared by NASA's Technology Utilisation 
Office and the Veterans Administration. 

Voice commands, picked up by a 
microphone worn by the patient, are fed 
to a voice-command analyser—actually a 
minicomputer. The analyser translates 
these commands into electrical impulses 
which activate the appropriate motors to 
give the desired motion of the chair or 
manipulator. 

At its present stage of development, 
the analyser will accept only one-word 
commands. Typical commands are as 
follows: ready, go, stop, arm, up, down, 
left, right, forward and backward. These 
are taught to the computer by having the 
patient repeat them several times, thus 
ensuring that the system will respond 
only to commands given in the patient's 
own speech pattern. 

According to Dr Heer, the system has 
been refined to about 97 percent 
efficiency, meaning that there are only 
three chances in a hundred of the chair 
and its manipulating arm failing to re- 


Mr Tiki Shigemi, Australian Sales 
Director of MELCOA-National, manu¬ 
facturers of the National range of Pana- 
colour TV sets, recently forecast a 
gloomy future for Australian colour TV 
manufacturers. Mr Shigemi was com¬ 
menting following a recent decision by 
the Australian Government to reduce 
import tariffs on colour TVs. 

"The decision by the Australian 
Government not to give adequate pro¬ 
tection to the Australian colour television 
manufacturing industry is, bluntly, a 
shocker," Mr Shigemi said. "The black- 
and-white TV manufacturing industry in 
Australia is dying on its feet and this latest 
decision means that by this time next 
year, the colour side of the industry will 
be in the same state." 

"What is happening to us is an eerie 
parallel of what happened to the Aus¬ 
tralian car manufacturing industry last 
year. We shall be swamped by imports, 


spond properly to a command. Further 
development is expected to reduce this 
margin of error. 

Other developmental aims include ex¬ 
panding the system's present 32-word 
memory capability to incorporate a 
number of pre-programmed command 
sequences. Such sequences would 
enable the patient to initiate complex 
repetitive actions at will. 


forced to cut back local production and 
employment, and then, no doubt, 
there will be a flurry of last-minute deci¬ 
sions to save the industry. And this is all 
so unnecessary. All we require is an ade¬ 
quate level of protection which we know 
is going to last so that we can plan 
ahead." 

"As far as our company is concerned, 
before the government made this deci¬ 
sion-while we still assumed we would 
get an adequate level of protection—we 
were planning to increase production at 
our Penrith, NSW, plant and, of course, 
offer substantially enhanced employment 
prospects. Now, those extra jobs are out 
of the question." 

Mr Shigemi pointed out that while 
there was certainly a shortage of supply 
in the colour TV market at the moment 
this was purely temporary. "Now that 
overseas manufacturers know that they 
will get a pretty free run in the Australian 
market they will gear up to produce sets 
suited to Australian conditions. And 
then—in about a year from now—the 
crunch will come for the local industry." 

Mr Shigemi went on to say that Aus¬ 
tralian monochrome production was 
now in a state of rapid decline. He fore¬ 
cast that Australian monochrome pro¬ 
duction would be down to less than 20 
per cent of the market demand by the 
end of 1975. 


New Earth Resources Technology Satellite launched by NASA 


A new Earth Resources Technology 
Satellite (ERTS) designed to help scien¬ 
tists study the world's crops, minerals 
and environment has been launched 
by the National Aeronautics and Space 
Administration from the USAP Western 
Test Range near Lompoc, California. 

The ERTS-2 satellite was sent into a 
circular near-polar orbit 920 kilometres 
high. From here, it will circle the globe 
14 times a day while its sensor systems 
photograph strips of the earth below 
to return a fresh set of photos of the 
entire world every 18 days. 

The photographs will come from a 
pair of imaging systems called the Mul- 
tispectral Scanner (MSS), developed by 
the Hughes Aircraft Company at its 
Santa Barbara Research Center, Cali¬ 
fornia, artd the Return Beam Vidicon, 
developed by the RCA Corporation, 
Princeton, New Jersey. 

ERTS-2 (known as ERTS-B until 
launch) will at first join and later replace 
ERTS-1, launched in 1972 with an es¬ 
timated one year lifespan in space, 
which in 30 months of service has made 
nearly 13,000 picture-taking orbits while 
its MSS camera has returned more than 
100,000 pictures of the world's land 
masses. 



This highly-polished mirror, reflecting the 
face of a Hughes Aircraft Company tech¬ 
nician ,, forms part of the Multispectral 
Scanner now in orbit aboard ERTS-2. 

The Hughes MSS scanner covers an 
area 185 kilometres wide in four bands 
of the light spectrum, including the near 
infrared, and provides a continuous strip 
photograph of the earth below the 
satellite. 

The repetitive MSS imagery has proved 
useful for such wide-ranging practical 
applications as monitoring urban 
development and planning future land 
use; identifying crops and estimating 


acreage; mapping strip mine and forest 
fire scars; locating geological forma¬ 
tions which may contain minerals and 
petroleum; updating maps and naviga¬ 
tion charts; measuring snow cover and 
monitoring the advance of glaciers; 
studying flood hazards and managing 
water resources; spotting underground 
water supplies; and locating water pol¬ 
lution. 

One of the main assignments for the 
new ERTS will be to provide picture 
data showing wheat crop acreage in 
North America. These images will be 
combined with meteorological data 
from weather satellites and ground sta¬ 
tions to show the relationship between 
climatic patterns and crop yields over 
a period of time. 

International interest in establishing 
ERTS ground stations has mounted with 
at least four countries-lran, Italy, Brazil 
and Zaire—announcing definite plans 
for their own stations to monitor the 
satellites. Canada already has facilities 
to monitor the satellites. 

The ERTS project is managed by 
NASA's Goddard Space Flight Center, 
Greenbelt, Maryland. Prime contractor 
for the satellite is the General Electric 
Company. —George E. Toles. 
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For optimum performance, we recommend BASF tapes. 



If you can't make it with our gear; you're never going to make it. 


At least you know it’s not the equipment’s 
fault if you don’t have to beat them off with 
sticks. Models illustrated are the AA930 
AM/FM Tuner Amplifier, AP004 Turntable, 
GX600DB Dolby tapedeck, GX510D Vertical 


This means 12 months full parts and labour 
warranty, 12 months free insurance and a 
lifetime guarantee on all GX recording heads. 
So make sure the Complete Protection Plan 
warranty card is with your equipment. See 
your nearest AKAI Hi-Fi Professional now. 


and a pair of SW 156 Speakers. 

Recommended retail prices are $480.00, 

$294.00, $1037.00, $435.00, $29.00 and $366.00 
respectively. All AKAI Hi-Fi Equipment, 
distributed by AKAI Australia Pty. Ltd., is 
cassette deck, ASE22 stereo headphones covered by the Complete Protection Plan* 

*The AKAI Complete Protection Plan warranty does not cover equipment purchased outside Australia. 

The AKAI Hi-Fi Professionals are: NEW SOUTH WALES: Albury: Haberechts Radio & TV Pty Ltd 610 Dean St Bega: Easedowns Pty Ltd 187-191 Cargo St Bowral: Fred Hayes Pty Ltd 
293 Bong Bong St Broken Hill: Pee Jay Sound Centre 364 Argent St Burwood: Electronic Enterprises Pty Ltd 11 Burwood Rd Concord: Sonarta Music Service 24 Cabarita Rd Chatswood: 
Autel Systems Pty Ltd 639 Pacific Highway Cremorne: Photo Art and Sound 287 Military Rd Crows Nest: Allied Hi-Fi & Records 330 Pacific Highway dee Why: Mastertone Electronics 
824 Pittwater Rd Five Dock: Douglas Hi-Fi 65 Parramatta Rd Gosford: Gosford Hi-Fi 163 Mann St Griffith: The Record Centre 222 Banna Ave Hurstville: Hi-Fi House 127 Forest Rd 
Lismore: Norman Ross Discounts 69-73 Magellan St Marrickville: Apollo Hi-Fi 283 Victoria Rd Miranda Fair: Miranda Stereo & Hi-Fi Centre Pty Ltd Shop 67 Top Level Mona Vale: 
Warringah Hi-Fi Shop 5 Mona Vale Court Bungen St Newcastle: Eastern Hi-Fi 519 Hunter St Newcastle: Ron Chapman Hi-Fi 880 Hunter St Nowra: G P Walker & Son Pty Ltd 96 Kinghorri 
St Parramatta: Magnetic Sound Industries 20 Macquarie St Parramatta: Selsound Hi-Fi Pty Ltd 27 Darcy St Roselands: Roselands Hi-Fi Pty Ltd Gallery Level South Hurstville: 
Selsound Hi-Fi Pty Ltd 803 King Georges Rd Summer Hill: Fidela Sound Centre 93B Liverpool Rd Sutherland: Sutherland Hi-Fi 5 Boyle St Sydney: Jack Stein Audio Pty Ltd 275 Clarence 
St Sydney: Magnetic Sound Industries 32 York St Sydney: Duty Free Travellers Supplies 400 Kent St Sydney: Opta Hi-Fi Pty Ltd 187 Clarence St Taree: Taree Photographies Graphic 
« Wa *8 a Wa 8& a: Haberechts Radio & TV Pty Ltd Baylis St Wollongong: Hi-Fi House 118 Kcira St Wollongong: Selsound Hi-Fi Pty Ltd 2-6 Crown Lane 
AUSTRALIAN CAPITAL TERRITORY: Canberra City: Allied fii-Fi & Records 122 Bunda St Civic Fyshwick: Douglas Hi-Fi 53 Wollongong St Phillip: Allied Hi-Fi & Records Cnr 
Townsend & Botany Strs VICTORIA: Melbourne: Douglas Hi-Fi 191 Bourkc St Melbourne: Pantiles Hi-Fi Cnr Flinders Lane & Elizabeth St Warrnambool: A G Smith Pty Ltd 159 
Liebig St QUEENSLAND: Booval: Woolworths (Qld) Ltd Brisbane Station Rd Brisbane: Chandlers Pty Ltd 112 Edward St Brisbane: Tel Air Electronics 
George St Fortitude Valley: Packard-Bell Pty Ltd 302 Wickham St Mackay: David Jones Pty Ltd Sydney St Mt Isa: The Sound Centre West St Newstead: 

Hendrix Pty Ltd 107 Breakfast Creek Rd Southport: Trevor Stokes Scarborough St Toowoomba: Catchpoles Cassette Centre T & G Arcade Ruthven St 
Toowoomba: Humphreys Hi-Fi Centre Ruthven St Townsville: Woolworths (Qld) Ltd 345 Flinders St SOUTH AUSTRALIA: Adelaide: Ernsmiths 48-50 
King William St Adelaide: Flinders Trading Co 55 Flinders St Adelaide: Sound Centre 2001 115 Gouger St Glenside: Metrovision TV Rentals Pty Ltd 
Conygham St W'ESTERN AUSTRALIA: Perth: Douglas Hi-Fi 883 Wellington St TASMANIA: Burnie: James Loughran & Sons Pty Ltd 29-31 Wilmot St 
Hobart: Quantum Electronics Pty Ltd 181 Collins St Launceston: Tasmans Acoustics Pty Ltd 62 Tamor St Launceston: Wills & Co (1954) Pty Ltd 7-11 
Quadrant Ulverstone: Gillards Music Centre 57A Reiby St NORTHERN TERRITORY: Darwin: Pfitzners Music House Smith St. 

70591 


AKAI 

The name you don’t have to 
justify to your friends. 
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NEWS HIGHLIGHTS 


Hitachi develops automated transistor assembly system 



Hitachi has completed at its Central 
Research Laboratory in Japan a "tech¬ 
nologically significant" transistor assem¬ 
bly system that can assemble a variety 
of types of transistors by means of pat¬ 
tern recognition techniques. The system 
has been installed at Hitachi's Takasaki 
Works. 

The system is comprised of a mini¬ 
computer and image processors, and will 
ultimately have 50 wire-bonding ma¬ 
chines with visual functions to determine 
chip positions of transistors fed into the 
machines. To recognise the position of 
transistor chips, an artificial eye is needed 
to replace the human eye. For this pur¬ 
pose, a microscope and a TV camera are 
mounted on each wire-bonding ma¬ 
chine, so that the image signal from the 
camera is analysed by a combination of 
the image processor and the computer 
to yield an average high-speed position 
recognition of 0.2 seconds/chip. 

Recognised positional data is fed back 
from the computer to the appropriate 
wire-bonding machine. This data is used 
to position the high-speed micro-servo¬ 
mechanism so the wire-bonding 
mechanism can stretch gold wire be¬ 
tween the emitter and base electrodes 
on the chip and the corresponding outer 
leads. Claimed advantages of the new 


system include a production rate twice 
that of conventional methods, and the 
production of transistors of uniformly 
high quality. 

According to Hitachi, its transistor as¬ 
sembly system is an outgrowth of studies 
conducted into robotics and artificial 
intelligence at its Central Research Lab¬ 


oratory. Other developments in this area 
include a hand-eye system that can 
dynamically select 3-D objects on a con¬ 
veyor, defect detection devices for 
detecting defects in complex patterns 
such as printed circuit boards, and a fully 
automatic bolting robot for the concrete 
and pile industry. 


Canadians complete 
domestic satellite system 

Telsat Canada, owner and operator of 
the world's first domestic synchronous 
satellite system, recently launched its 
third and final spacecraft in the Anik 
series to complete Canada's domestic 
satellite communications program. 
Known as Anik III, the new satellite joins 
two sister spacecraft launched in 1972 
and 1973. 

The Canadian Telsat program has been 
designed primarily to improve radio, 
television and telephone links through¬ 
out the country, with particular emphasis 
on the remote northern areas. Each 
satellite in the series can accommodate 
up to 10 colour television channels or 
up to 9,600 telephone circuits. All were 
designed and built by the Hughes Aircraft 
Company, California. 

Launch vehicles and facilities for the 
Telsat program were provided by NASA, 
the launch of Anik III taking place at 
Cape Canaveral last May. NASA is reim¬ 
bursed for this support by Telsat Canada. 
Spacecraft command and data analysis 
are the responsibility of the Telsat 
Satellite Control Center, while tracking 
is provided by the Telsat Earth Station 
near Allan Park, Ontario. Data transmis¬ 
sion and reception is covered by some 



Picture shows a new, higher powered com¬ 
munications satellite now undergoing 
development to meet specific Canadian re¬ 
quirements in the 79 80s. 

70 earth stations across the country. 

The Canadian system is now used as 
a guide for other countries planning 
similar domestic satellite communi¬ 
cations programs. A list of these coun¬ 
tries includes Iran, Brazil, Australia, Nor¬ 
way and the Arab states. Indonesia has 
already decided to go ahead with a sys¬ 
tem similar in design to Anik. 


Italy to adopt PAL colour 
TV system 

An Italian government technical com¬ 
mittee has recently endorsed the West 
German PAL colour TV system for Italy's 
state-run RAI television network. The 
endorsement, due for ratification by the 
government's committee for economic 
planning last April, ends a five year pol¬ 
itical wrangle between proponents of the 
PAL system, the French SECAM system, 
and a never-fully-developed Italian sys¬ 
tem. 

The decision to adopt the PAL system 
brings Italy into line with the bulk of 
other Western European nations. The 
obvious exception here is, of course, 
France which uses its own SECAM sys¬ 
tem. This latter system has also been 
adopted by the Soviet Union and other 
East Bloc countries. 

Meanwhile, Spanish officials, under 
pressure from domestic set makers who 
see colour television as a means of revi¬ 
talising a depressed industry, have an¬ 
nounced that a decision between PAL 
and SECAM is near. Spain tentatively 
adopted the PAL system some two years 
ago, but postponed an official selection 
pending a decision by the Italians. Given 
the Italian move, Spanish adoption of the 
PAL system now seems certain. 
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At left , the 3M Model 526 Learning 
Station, a portable instruction unit 
equipped with its own viewing screen. 
Main features of the unit include the 
ability to re-program, instant replay, for¬ 
ward or reverse capability, and a pause 
control . 

The disc itself is recorded on one side 
only, and is rotated by friction drive at 
its edge. The surface is grooved to pro¬ 
vide a tracking guide for the record/ 
playback head, which moves from the 
outside to the inside of the disc during 
playback and recording. Nominal re¬ 
cording time is 30 seconds. 

This new technique provides the user 
with a great deal of flexibility, in that each 
'slide is an independent self-contained 
unit. By eliminating conventional tape 
recording techniques, the user is able to 
rearrange the slide sequence at will, and 
can edit or update individual slides with¬ 
out affecting other portions of the pro¬ 
gram. In addition, the Sound-on-Slide 
technique permits complete user control 
over the program at any stage of the 
presentation. 

For the student, the system offers a 


Sound-on-Slide: a 
new audio-visual concept 


An advanced new audio-visual system has recently been released onto 
the Australian market by 3M Australia Pty Ltd. Designated "Sound-on- 
Slide," the new technique essentially combines the roles of a 35mm 
slide projector and a tape recorder to give "talking slides." Here we 
take a look at the 3M Model 625 Sound-on-Slide Projector-Recorder. 


Designed to stimulate the learning 
process, audio-visual teaching methods 
have gained increasing acceptance in 
educational and training applications in 
recent years. Coupled with this increased 
recognition is the role advancing tech¬ 
nology is playing in developing more 
effective audio-visual presentation tech¬ 
niques and equipment for an expanding 
market. 

It was against this background that the 
Visual Products Division of 3M Australia 
Pty Ltd recently released its new range 
of "Sound-on-Slide" equipment —a 
unique system which uses a magnetic 
disc to provide audio commentary in 
synchronisation with 35mm slide presen¬ 
tation. Included in the new range is the 
3M Model 625 Projector-Recorder, 
which incorporates full record/playback 
facilities. 

An automatic playback unit with play- 
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back only facilities is also available. This 
machine is essentially the same as the 
Model 625 Projector-Recorder, but 
stripped of recording facilities. Because 
other facilities offered on both machines 
are similar, we will confine our descrip¬ 
tion to the Model 625. 

The Model 625 Projector-Recorder 
was developed in order to eliminate the 
synchronisation problems that can occur 
with "two-media" systems-that is sys¬ 
tems which involve a 35mm slide projec¬ 
tor coupled to a separate tape recorder. 
In this case, synchronisation problems 
are completely eliminated by using a 
specially developed magnetic recording 
disc, integrated into a plastic frame which 
also holds a 35mm photographic slide. 
Each slide is thus provided with its own 
recording disc, the sound commentary 
on which is played back automatically 
when the slide is projected. 


number of benefits. The equipment itself 
is easy to operate, and allows the student 
to move through a program at his own 
pace. Backward sequencing facilities are 
provided, as are facilities to repeat the 
sound track for any slide &s required. 

Users of the Sound-on-Slide system 
have noted that its ease of operation and 
compact design make it particularly 
suited to hands-on instruction. With this 
technique, the student can see and hear 
a point of instruction and can immedi¬ 
ately perform some activity to reinforce 
the learning process. In other words, the 
system can be programmed so that each 
step in an instructional sequence requires 
student response. 

The application of these features has 
produced noticeable improvements in 
the learning process in a broad range of 
instructional subjects. For example, edu¬ 
cators in the vocational-technical area 
have remarked that the Sound-on-Slide 
concept has made possible a new di¬ 
mension of educational effectiveness. In 
programs ranging from automotive re¬ 
pairs to medical technology, results of 
individualised learning programs with the 
3M system have outstripped those pre- 
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The re-recordable magnetic audio disc shown integrated into This view shows a 35mm slide being inserted into the plastic 
its plastic frame. Nominal recording time is 30 seconds. frame on the opposite side of the recording disc. 


viously obtained with conventional 
methods of instruction. 

Among the accessories available with 
the unit is a rear screen attachment that 
can convert the Sound-on-Slide unit into 
a self-contained learning station. Other 
accessories include student responders, 
sound replicators, earphones, and a 
study carrel kit, to name a few. 

A choice of straight and circular trays 
is also available. The straight tray can 
accommodate up to 36 slide frames, al¬ 
lowing slide sequence to be easily 
changed and re-recorded without 
disrupting audio synchronisation. The 
circular tray allows a program to be set 
up for a continuous showing. It holds up 
to 40 slides and has the same easy slide 
changeability and recording facilities as 
the straight tray. 

As mentioned above, the Sound-on- 


Slide equipment is simple to operate. 
Three modes of operation are provided: 
record, manual and automatic. Standard 
facilities provided include output jacks 
for external speakers and headphones, 
instant replay capability, a pause control 
(permitting the user to stop at any time 
during playback and recording of the 
commentary), and the ability to accept 
a range of projection lenses. 

In the manual mode, the operator 
controls the machine through a remote 
control handset, normally stored in the 
control panel. When the forward button 
is pressed, the slide is raised into the play 
position, the head contacts the disc to 
begin the commentary, and the lamp 
lights to project the transparency. A 
shutter in the light path is used to reduce 
"ghosts" on the screen between slides. 

The slide remains in the projection 


position until the forward button is 
pushed again to advance the next slide. 
This enables the operator to add further 
comments after the recorded audio 
commentary had expired. The slide se¬ 
quence is reversed simply by pushing the 
appropriate button. 

When operated in the automatic 
mode, the machine has the capability for 
complete hands-off operation. An audio 
sound cue recorded onto the sound track 
is used to automatically advance the slide 
sequence. This cue is produced during 
the recording process and can be placed 
anywhere on the sound slide, giving a 
maximum cue time of 30 seconds. If an 
audio sound cue is absent, the machine 
requires operator cueing to advance the 
next slide. 

Programs are recorded onto the mag¬ 
netic discs using the microphone pro¬ 
vided with the machine. The operator 
first of all writes and times his script, and 
prepares the slide transparencies. Each 
slide is advanced, in turn, to the projec¬ 
tion position, and previewed by pushing 
the instant replay button. The instant 
replay button is then released to begin 
the recording process. To cue the slide 
for automatic playback, the red record 
signal button is pressed. Recording level 
is automatically controlled. 

Power output from the audio amplifier 
built into the projector is 1.5 watts, quite 
sufficient for individual and small group 
situations. Frequency response for the 
Projector-Recorder is quoted at 
200-4,000Hz. 

In summary, the Model 625 Projec¬ 
tor-Recorder is an advanced audio-visual 
concept that should find a wide range 
of educational and institutional applica¬ 
tions. The concept combines extreme 
versatility with ease of operation and, as 
such, should prove a serious contender 
in the audio-visual field. ® 


This article is based on information supplied 
by 3M Australia Pty Ltd, 950 Pacific Highway. 
Pymble, NSW 2073. Telephone 498 0033. 
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The 3M Model 625 Sound-on-Slide Projector-Recorder will accept either straight 
or circular trays of "talking slides". Intended mainly for educational purposes , this 
unique system was developed in order to overcome the synchronisation problems 
encountered when using separate recording and projection equipment. 
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Arecibo: world's largest 
radio telescope 


The world's largest radio telescope, the US operated Arecibo Observa¬ 
tory in northwestern Puerto Rico, has recently undergone modification 
to extend its capabilities. These modifications, which included a new 
aluminium reflector surface and new transmitting equipment, enable 
Arecibo to probe to the very edge of the now observable universe. 


Situated some eighteen kilometres 
southeast of the coastal city of Arecibo 
is the world's largest radio telescope, the 
Arecibo Observatory. This giant tele¬ 
scope forms part of the American 
National Astronomy and Ionosphere 
Centre, a research centre operated by 
Cornell University, and probes the uni¬ 
verse through the radio part of the spec¬ 
trum, transmitting as well as receiving. 

The Arecibo Observatory is an im¬ 
pressive sight, as the accompanying 
photographs will testify. The reflector 
bowl, measuring some 305 metres in 
diameter, occupies a whole natural val¬ 
ley, surrounded by limestone mountains. 
Above the vast bowl, the triangular¬ 
shaped platform carrying the transmitting 
and receiving equipment, in all 612 
tonnes, is suspended from three concrete 
towers which stand on the surrounding 


hills. 

Several major improvements have 
been made to the Arecibo telescope in 
recent years. These improvements, cost¬ 
ing over $US8 million, have seen the 
original wire mesh surface of the reflector 
bowl ripped off and replaced with some 
38,778 individual aluminium panels. This 
modification enables the reflector bowl 
to reflect wavelengths shorter than those 
capable of being reflected by the original 
‘wire mesh covering. 

One of the most dramatic improve¬ 
ments to the telescope has been the 
addition of a powerful new radar trans¬ 
mitter to the existing transmitting equip¬ 
ment. This new transmitter has an output 
of 450kW and, when concentrated into 
a narrow beam by the reflector, has an 
effective radiated power 100 times 
greater than the total electric power pro¬ 


duction of all the generating plants in the 
world. 

The addition of radar equipment, to¬ 
gether with the new aluminium surface, 
means that the Arecibo telescope can 
now probe the 80km thick clouds of 
Venus, and return photograph-like 
images of the surface. The telescope can 
also be used to make fairly detailed radar 
pictures of Mercury and Mars, study the 
surfaces of some 50 asteroids, map the 
four satellites of Jupiter, and seek out 
new information on Saturn's rings. 

The signal from the Arecibo Observa¬ 
tory is the strongest now leaving Earth. 
If, by chance, there is an instrument simi¬ 
lar to the Arecibo telescope anywhere 
in the Milky Way, it should have little 
difficulty in locating this signal. Indeed, 
to the radio eyes of "creatures" on dis¬ 
tant stars, the Arecibo telescope would 
gleam 10 billion times more brightly than 
our sun. 

If there is intelligent life in space, it 
may well discover Earth through Arecibo. 
Meanwhile, Arecibo is on listening 
standby, waiting for that radio signal that 
will indicate the presence of such in¬ 
telligent life. ® 



At left ,, this three minute night-time exposure 
shows Arecibo's radio antennae platform 
outlined against star tracks of the Puerto 
Rican sky. Above view shows the new alu¬ 
minium reflector panels attached to sup¬ 
porting frames. The panels are perforated[ 
allowing sunlight to reach vegetation under¬ 
neath the reflector bowl. 
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. . . searching for life in space 

Above: looking rather like a frog with large feet , this worker at 
the Observatory is wearing rubber footpads to distribute his weight 
more evenly on the aluminium panels of the reflector bowl. Above , 
right: three senior staff members at Arecibo. They are (from left): 
Harold Craft \rDirector of Observatory Operations; Frank Drake , 
Director of the National Astronomy and Ionosphere Centre which 
administers the Observatory; and Rolf Dyce, the Observatory's 
Associate Director. At right: workers check laser targets (white 
squares) on the reflector bowl. The laser , suspended above the 
bowl f, is able to survey the entire surface in a single night with 
an accuracy of approximately 3mm. 
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Plug into the sun 
with a solar cell array 


Once so expensive that they were used only in space satellites and 
other esoteric applications, silicon solar cells are now available at a 
cost low enough to make them attractive in boats, caravans, and for 
things like amateur radio repeaters. This article explains how they work, 
and tells how easily you can build yourself a solar power supply system. 

by JAMIESON ROWE 


No doubt most readers of EA will have 
heard of silicon solar cells by now, as 
they have been around for more than 
20 years. Since their development by Bell 
Laboratories of the USA in the early 
1950's, most of us have seen news stories 
of them being used as a power source 
in space satellites, remote repeater sta¬ 
tions and similar esoteric applications. 

By and large, however, they have been 


a pretty expensive way of generating 
power—at least as far as you and I are 
concerned. Not in terms of running cost, 
because sunlight comes cheaply, but in 
terms of initial cost. Until now, you've 
had to pay upwards of $300 per "peak 
watt" of power, where a peak watt is 
one watt generated under ideal con¬ 
ditions. 

Happily, this situation has started to 


change, and for the better, just recently, 
new manufacturing techniques have 
been evolved, and these have resulted 
in cell prices falling to the point where 
you can now generate solar power for 
around $30 per peak watt—much lower 
than the previous figure. 

Of course, this still isn't peanuts. It 
doesn't compare with the price you pay 
for normal 240V mains power. But con¬ 
sidering that running costs are virtually 
zero, it means that solar power is now 
well worth considering for things like 
maintaining batteries on boats and cara¬ 
vans, standby power for your home, and 
powering amateur radio rigs like repeater 
stations. 

The new lower-cost solar cells are 
available now, right here in Australia, 
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Fig. 1: The output voltage-current characteristic of the SPC- 
1002 array for a fairly clear day. For a dull day , the current 
plateau may be around 100-120mA. 


CURRENT <mAJ 



Fig. 2: How the output tends to vary during the day , and 
from day to day. The dashed curve is for a cloudy day , with 
alternate periods of unobstructed sunshine and overcast. 


from Joseph Lucas (Australia) Pty Ltd, a 
firm well known in the automotive elec¬ 
trical field. Recently it concluded a mar¬ 
keting agreement with the Solar Power 
Corporation of Braintree, Massachusetts, 
USA, to handle that company's range of 
solar cells and arrays. 

For EA readers, probably the most 
interesting product in the SPC range is 
the SPC-1002 solar cell module. This 
consists of five solar cell wafers, each 
55mm in diameter, wired in series on a 
sturdy fibreglass PC board. The assembly 
is mounted in an impact resistant clear 
polycarbonate case, and hermetically 
sealed with silicone rubber. The external 
dimensions of the complete module are 
346 x 74 x 8mm, not counting the two 
connection terminals at the rear. 

Under typical peak solar illumination 
the SPC-1002 module generates about 1.2 
watts of power — 600mA at 2V. Thus an 
array of six modules will produce a 
healthy 7.2 watts, or 600mA at 12V. And 
the characteristics of the modules are 
such that such an array is most ideal for 
charging a 12V lead-acid accumulator; it 
has almost constant-current charac¬ 
teristics when the battery is discharged, 
yet reduces the charging current auto¬ 
matically when the battery reaches full 
charge. 

The cost of a set of six SPC-1002 mo¬ 
dules is $219.00 plus tax (15%). You can 
buy them alternatively mounted in a 
special ruggedised frame, for marine use, 
but this ups the cost to $276.00 plus tax. 
We suggest that you use the separate 
modules, and make your own frame up 
as shown in the photographs. The frame 
pictured cost us less than $3, for three 
strips of aluminium "L" extrusion, and 
took only a couple of hours to put to¬ 
gether. 

The sort of performance you can ex¬ 
pect from such an array is shown by the 
diagrams of Figs 1 and 2. These show 

At right is a close-up of our experimental 
array , shown also at the top of the facing 
page during assembly by the author. The 
frame was built up from low cost alu¬ 
minium angle. 


the output from our array-with a series 
silicon diode—both as a function of load¬ 
ing, under peak conditions, and as a 
function of time during the day. Inciden¬ 
tally the reason for the series silicon 
diode is that this is necessary to prevent 
the battery discharging back through the 
array, when the latter's output falls (i.e., 
at night). 

You can see from Fig 1 that the output 
voltage of the array is fairly constant with 
illumination. What does vary is the 
maximum output current, which is pro¬ 
portional to illumination, and virtually 
constant for a given level of illumination. 
Note that even on a relatively dull day, 
the maximum output current may be in 
the order of 100-120mA. 

The way the output of the array tends 
to vary during the day is shown in Fig 
2. This was plotted from the behaviour 
of our unit over a number of days in late 
April, in a typical Sydney location. The 
curve shows the output on a typical clear 
day, on a relatively dull day, and on a 



day with varying cloudy-clear conditions. 

As you can see, the output from the 
unit on a clear day can be around 4 
ampere-hours total—arrived at by adding 
up the total area under the curve. For 
a week of clear days, therefore the total 
energy produced may be as much as 28 
ampere-hours. 

Incidentally, this is with the array fixed, 
tilted at the optimum angle of inclination 
for the location concerned (more about 
this later), and aimed due North. More 
energy could be produced by having the 
array "follow the sun" like a sunflower, 
but this would involve some sort of servo 
system, and the additional complexity 
would probably not be justified. 

While these curves represent Sydney 
in autumn, they are probably fairly typical 
of what may be expected in most other 
locations even in summer. This is be¬ 
cause the efficiency of solar cells tends 
to be inversely proportional to tempera¬ 
ture. As the array gets hotter, its output 
tends to fall. Hence the performance 
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FAIRCHILD EXPLAINS 

ALL ABOUT 
VOLTAGE REGULATORS 

FOOD VARIABLE 


7800 SERIES 

• No external components 

• Available in power transistor packages 

• Internally protected 

• For use in a wide variety of fixed output voltage 
applications 

The 7800 series three terminal fixed output voltage 
regulators have revolutionised power supply design. 
On-card voltage regulation has become a practical 
and cost effective reality. 

These regulators employ internal current limiting, 
thermal shutdown and safe area compensation, 
making them essentially indestructible. If adequate 
heat sinking is provided, they can deliver over 
1A output current. They are intended as fixed 
voltage regulation in a wide range of applications 
including local (on card) regulation for elimination 
of distribution problems associated with single 
point regulation. In addition to use as fixed 
voltage regulators, these devices can be used with 
external components to obtain adjustable output 
voltages and currents. Popular numbers in the 
series are the juA7805 (5 volt) and the /xA7812 
(12 volt). 

Features 

• Output current in excess of 1A 

• No external components 

• Internal thermal overload protection 

• Internal Short circuit current limiting 

• Output transistor safe area compensation 

• Available in the TO-220 and the TO-3 package 


78MG and 79MG SERIES 

• Single unit installation 

• Continuously adjustable output 

• Versatile 

• Available in Positive or Negative 

4 Terminal adjustable voltage regulators are here, 
they are versatile, ideal for most power supply 
requirements and easy to use. 

The ii A78MG (Positive) and juA79MG (Negative) 
are 4 terminal Adjustable Regulators designed to 
deliver continuous load currents of up to 500mA 
with a maximum input voltage of 40 V for the 
positive regulator 78MG and —40 V for the 
negative regulator 79MG. Output current capa¬ 
bility can be increased to greater than 10 A 
through use of one or more external transistors. 
The output voltage range of the 78MG positive 
voltage regularor is 5 V to 30 V and the output 
voltage range of the negative 79MG is —30 V 
to —2.2 V. For systems requiring both a positive 
and negative, the 78MG and 79MG are excellent 
for use as a dual tracking regulator. 

Features 

• Output current in excess of 0.5A 

• 78MG positive output voltage 5 to 30V 

• 79MG negative output voltage —30V to —2.2V 

• Internal thermal overload protection 

• Internal short circuit current protection 

• Output transistor safe area protection 

• Power mini dual in-line package with integral 
heat sinks 


Fixed or variable — there's a Fairchild regulator for every application — they are complete, self contained, 
one chip in one package, so you can use them where you want them — with no expensive design time. 

They're reliable, featuring thermal shutdown, short circuit protection, safe area compensation and auto¬ 
matic recovery when the fault condition's relieved. 

Low Cost Regulators from your Fairchild Distributor 


N.S.W.-George Brown 519 5855, Warburton Franki 648 1711; Victoria-Browntronics 419 3986, Warburton Franki 69 0151; S.A.- 
Gerard & Goodman 223 2222, Warburton Franki 356 7333; Queensland-Warburton Franki 52 7255; A.C.T.-George Brown 95 0455; W.A.- 
Warburton Franki 61 8688; New Zealand-Tee Vee Radio, Auckland 76 3064, Wellington 6 0532, Dunedin 8 8028, Christchurch 6 7748. 



AUSTRALIA PTV. LTD 
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tends to be optimum on cool clear days, 
rather than on hot glaring days. 

You can see from the curves that with 
a peak output of around 25-28 ampere- 
hours per week, the array of six SPC-1002 
modules can provide a very useful 
amount of energy. 

If you're a boat owner, it would of 
course be ideal for keeping the boat 
battery fully charged. Similarly it can do 
the same job with a caravan battery. Or 
you can use it in the home, to maintain 
a battery for running emergency lighting, 
radios, and TV sets during power black¬ 
outs. 

And of course these aren't the only 
applications. If you're a radio amateur 
living in the country, you could use the 
array to power your rig, as many modern 
transmitters and receivers will work from 
12V DC. Even if you don't live in the 
country, the current emphasis on eco¬ 
logy, energy conservation and avoiding 
pollution may still make the idea attrac¬ 
tive. Think about being able to tell your 
contact that "the rig here runs from solar 
power!" 

Another application you could con¬ 
sider is powering your home burglar 
alarm system. In conjunction with a small 
storage battery, the solar array would be 
ideal for this sort of job. You'll no doubt 
be able to think of many other applica¬ 
tions as well. 

Now for a few practical details. 
Although the solar array is capable of 
running loads up to 7 watts or so directly, 
during peak daylight hours, in most cases 
you'll want to use a lead-acid battery to 
store the energy and tide you over dull 
days, nights, etc. The circuit needed is 
quite straightforward, and is shown in Fig. 
3 . 

The meters shown are optional, and 
needn't be used if you don't want to. 
The 1A ammeter is for keeping an eye 
on the charging current delivered to the 
battery by the solar cell array, while the 
voltmeter is for monitoring the battery 
condition. The simple resistor/zener 
diode string in series with the voltmeter 
is to make it a suppressed-zero type, so 
that it reads from about 10-15V. This 
expands the important part of the scale, 
and allows more accurate and con¬ 
venient reading. 

Note that the voltmeter is actually a 
standard 0-1 mA movement, which you'll 
have to calibrate 10-15V using another 
meter as a comparison. We can't give 
you the scale, as the exact calibration will 
depend upon the zener diode. 

Diode D1 is to prevent the battery 
from discharging back through the solar 
array, as mentioned earlier. It should 
ideally be a high current silicon power 
diode—not because the current is high, 
but because this type of diode will have 
the lowest voltage drop. You could al¬ 
ternatively use a germanium power 
diode, or the collector-base junction 
from an old germanium power transistor, 
if you have one, as this will give an even 
lower voltage drop. 



■4*1 SOLAR POWER SUPPLY 

FILE NO. 3/MS/55 


01: HIGH CURRENT 
SILICON OR GERMANIUM 
DIODE (SEE TEXT) 


Fig. 3: Suggested circuit for a solar power supply using SPC-1002 modules. 


Note, however, that the solar array is 
in fact intended to have a silicon diode 
in series, so that its output voltage is high 
enough to raise a 12V lead-acid battery 
to full charge allowing for the 0.6V drop. 
The main thing is not to use a very small 
diode whose drop may be somewhat 
larger than this. We used one of the 25A 
devices, as used in auto alternators. 

At this stage you're probably wonder¬ 
ing what size battery should be used. 
Strictly this will depend upon the loading 
you are going to give it, and the type 
of service. If you will be using light loads 
like a radio receiver, but frequently, there 
would be little point in using a battery 
of more than about 20 ampere-hours 
capacity. On the other hand if you are 
likely to want to draw quite heavy cur¬ 
rents, but only infrequently, it could be 
worth going to a larger unit—say up to 
90 ampere hours. 

We compromised with the unit pic¬ 
tured, using a battery of the size used 
in many modern cars—around 45 am¬ 
pere-hours capacity. This seems a good 
compromise between the ability to de¬ 
liver useful current into short-term loads, 
and the time taken for the solar array 
to bring it back to full charge. 

If you're going to use the solar array 
on a boat or caravan, it won't be feasible 
to tilt it up at the optimum angle for soiar 
illumination. In this case, the best idea 
is to mount it horizontally, on the cabin 
or caravan roof. But in a fixed situation 
such as a home or amateur "shack", a 
worthwhile improvement in output c i 
be achieved by tilting and correct orien¬ 
tation. 

As the pictures show, we built up a 
rame for the solar modules from light 
aluminium "L" extrusion. The extrusion 
we used measures 16 x 16mm in cro 
section, with a thickness of about 2mm. 

The simple rectangular frame on which 
the modules are mounted measures 350 
x 450mm. This is tilted in our case at an 
angle of 41° to the lower rectangular 
frame, which mounts on the roof. The 
angle was arrived at by taking the op¬ 
timum angle of inclination for Sydney, 
which is 39°, and adding 2° to allow for 


OPTIMUM INCLINATION 
FOR SOLAR ARRAYS 


Darwin . 17° 

Cairns, Broome . 22° 

Rockhampton, 

Alice Springs . 28° 

Brisbane, Geraldton, 

Broken Hill, Perth . 37° 

Sydney . 39° 

Canberra, Adelaide . 40° 

Melbourne . 43° 

Hobart. 48° 


the roof slope. 

In our case the lower frame worked 
out to be 454 x 464mm, with the tilting 
members 314mm long. This is with the 
tilting members at right angles to the 
sloping array frame, giving a sturdy con¬ 
struction. We bent up the frames by 
cutting out "V" pieces at the corners, and 
bending them with heavy pliers. The joins 
were reinforced with small lengths of the 
same extrusion, and fastened using 
3/16in brass machine screws and nuts. 
You could alternatively use pop rivets. 

The exact dimensions of your lower 
frame and tilting members will depend, 
of course, on your location and the slope 
of the roof on which array is to be 
mounted. The optimum angles for inclina¬ 
tion in the various main cities are shown 
in the table, to help you in working this 
out. Don't forget that this is the angle 
to the horizontal, so that you'll have to 
allow for the roof slope. If you're very 
lucky, you might even have a roof of the 
correct slope. 

You should ideally aim the array in the 
direction of due North, to get optimum 
coverage throughout the year. This 
needn't be highly accurate, as a few de¬ 
grees either way probably won't make 
all that much difference, but try to aim 
it as near to North as you can. Don't 
forget that true North is not quite the 
same as magnetic North. 

SPC solar cells and modules are avail¬ 
able from Joseph Lucas (Australia) Pty 
Ltd, 1156 Nepean Hwy, Cheltenham, Vic. 
3192. ® 
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IF strip with decoder 
for an FM stereo tuner 


Here are details of a design for the heart of an up to the minute FM 
stereo tuner. All it needs is an RF front end module and a power 
supply, and you have a high performance tuner equal to commercial 
models costing hundreds of dollars. Features offered include AFC, 
delayed front end AGC, off-station muting, tuning meters and active 
filtering of the stereo outputs. 

by IAN POGSON 


Now that FM stereo broadcasting is 
finally getting off the ground in Australia, 
no doubt many music lovers and hi-fi 
enthusiasts are giving serious thought to 
acquiring an FM tuner-decoder. There 
are of course the two alternatives— 
should you buy one, or build one? 

There are a number of simpler tuners 
around, most of them imported, and 
attractively priced. If you're not too cri¬ 
tical, one of these might well prove the 
best proposition. But if you want to go 
a little further, and appreciate a few re¬ 
finements, you'll find yourself looking at 
commercial tuners costing hundreds of 
dollars. Here's where you can make a 
worthwhile saving, by building up a 
higher-grade tuner yourself. 

With this in mind, we have spent the 
last couple of months developing a new 
FM-stereo tuner which we believe will 
meet just about everyone's require¬ 
ments. It uses the latest ICs and state- 
of-the-art circuit techniques, and will 
provide virtually all of the performance 
features of the more expensive commer¬ 
cial tuners. 

The new tuner includes a MOSFET 
front end, 10.7MHz IF amplifier gain 
block, a limiter and detector with many 
peripheral facilities such as AFC, AGC 
and muting, a stereo decoder and finally 
active filters in each stereo output. The 
circuit development of the design is now 
complete, and work is proceeding on the 
mechanical presentation—front panel, 
cabinet, etc, so that it may reasonably 
compete with commercially available 
units with respect to aesthetics. The 
complete unit when finished will incor¬ 
porate all the above, together with a 
good quality AM tuner and built in power 
supply. 

So that the more experienced readers 
will have some information to get their 
teeth into, we have dedded to start the 
ball rolling a little earlier than otherwise 
by describing here the heart of the 
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tuner—the FM IF strip, detector and 
stereo decoder section. This is virtually 
the whole of the tuner except the RF 
front end and the power supply. These 
will be described later. 

Incidentally, there are a number of 
tuner front ends available commercially, 
which could be used with the circuit 
described here if you wish. 

Let us have a look at the circuit and 
see just what is involved. It starts 
immediately after the output of the mixer 


are 330 ohms, which satisfies the ceramic 
filters before and after it. 

The second ceramic filter feeds the 
multiple-function 1C, type TDA1200 or 
CA3089E. This 1C performs the main 
functions of IF amplifier, limiter and qua¬ 
drature detector. In addition, provision 
is made for interchannel controlled mut¬ 
ing, AFC and delayed AGC for the front 
end, switching of some types of stereo 
decoder, drive for a tuning meter and 
drive for a field strength meter. Quite 
a list of features for one 1C chip! 

In addition to all that, there is an option 
on the quadrature coil arrangement. With 
a single tuned coil, the distortion is 
quoted as 0.5%—quite a low figure. 
However, if a double tuned coil is used, 
it is possible to get the distortion down 
to about 0.1%. 

In addition to provision for muting, we 
have added switching so that the muting 
facility may be left in circuit or disabled 
when required. For tuning purposes, it 


At right is the 
completed IF strip 
with stereo de¬ 
coder assembled 
onto a small PC 
board. Circuit 
board pins have 
been used to 
facilitate external 
wiring connec¬ 
tions. 



which is included in the front end. One 
requirement for any front end feeding 
into this circuit is that it have a source 
resistance of 330 ohms, to match into the 
first element of our circuit: a Murata 
10.7MHz ceramic filter. 

Following the first ceramic filter is a 
"gain block" using an 1C type ULN2208 
or ULN2209, which amplifies the 
10.7MHz IF. The difference between the 
two device types is one of gain: the 
former has a gain of 34dB and the latter 
48dB. The input and output resistances 


may also be desirable to disable the AFC 
circuit, and this is provided for. 

The composite audio signal from pin 
6 passes through a low pass filter to pin 
2 of the stereo decoder. We have used 
the type MC1310P, or XR1310P and we 
have found it to be simple to get going 
and very satisfactory in every way. Only 
one adjustment is necessary, which is the 
oscillator frequency, easily set up with 
the 4.7k potentiometer. The stereo 
switching function is brought into opera¬ 
tion automatically when a sufficiently 











strong signal is forthcoming from the 
detector and an indicator lamp is 
switched on at the same time. Provision 
is also made to switch to mono operation 
manually if the listener wishes. 

Readers who may be interested in 
further information on this device are 
referred to the article by Jamieson Rowe, 
in April, 1975. 

Left and right channel audio compo¬ 
nents emerge from pins 4 and 5 respec¬ 
tively, each with a de-emphasis filter. 
Even after this filter, there is still quite 
a substantial amount of 38kHz switching 
component left. While for normal listen¬ 
ing this generally presents no problem, 
it can be embarrassing if one wishes to 
tape record some of the program 
material. The 38kHz component may 
interact with the bias oscillator in the 
recorder, with consequent undesirable 
whistle effects. To overcome this prob¬ 
lem, each channel is passed through an 
active filter, consisting of a bipolar tran¬ 
sistor and LC network. 

So much for the basic circuit elements. 
Before proceeding with a consideration 
of components and construction, we will 
consider a number of options which may 
be included or otherwise. 

Some options may depend more on 
other conditions, rather than those just 
mentioned. For example, the "gain 
block" amplifier near the input may not 
be required if the signals you wish to 
receive are so strong that the main IF 
chip limits adequately. 

A variant on this may be that although 
an amplifier may be necessary or desira¬ 
ble, the question may arise as to which 
one to use. If the maximum gain is re¬ 
quired, then the ULN2209 with a gain of 
about 48dB should be used. On the other 
hand, if less gain will suffice, then the 
ULN2208 with a gain of about 34dB is 
the one to use. 

Of the options provided by the li¬ 
miter-detector 1C, possibly the one which 
may most easily be dispensed with is the 
field strength meter, although this is a 
useful luxury. If you do not wish to fit 
this meter, then all components from pin 
13 may be omitted. 

It is also possible to dispense with the 
tuning meter, but we suggest that unless 
you have good reason for doing so, it 
is wise to fit this facility. With it you can 
tune accurately to the wanted signal and 
ensure low distortion. If you do elect to 
omit this meter, then its terminal points 
should be shorted. 

The next option is quite an interesting 
one and this concerns the quadrature 
coil. If you elect to wind the coil yourself 
and you do not feel up to tackling the 
double wound coil with the required 
accuracy of construction, then the single 
coil is for you. On the other hand, we 


At right is the circuit diagram for the FM 
IF strip with stereo decoder. Main fea¬ 
tures include the provision of AFC, ACC 
and muting, and active filters in each 
stereo output. 
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Plessey show that great sounds can come 
from small packages 


An addition to the PE series- 
the PE800 is superbly 
engineered for enthusiasts who 
want quality performance 
without sacrificing too much 
valuable living space. 

The PE800 provides impressive 
overall response with a high 
performance low compliance 


8-inch driver and two 3-inch 
curvilinear tweeters. 

Cabinets are beautifully finished 
in hand-rubbed American walnut 
woodgrain and the easily 
removable open cell polyure¬ 
thane foam grille brings good 
looks as well as acoustic 
transparency. 


The PE 800 

PE800’s are supplied as matched pairs and carry a five-year 
guarantee. Also in the series is the PEI000, an acoustically tuned 
3-way three speaker system. 


Frequency 

Response 


Power 

Handling 


Dimensions 


PE800 

45 Hz to 20 kHz 

20w RMS 

40w Programme 

555 mm h 

370 mm w 

240 mm d 

PE1000 

40 Hz to 30 kHz 

20w RMS 

597 mm h 



40w Programme 

390 mm w 




299 mm d 



PLESSEY 


Further information is.available 

from the listed outlets or direct from: 
Plessey Australia Pty. Limited, 
Components Division, 

The Boulevard, 

Richmond, Vic. 3121 


Available now from: NSW-Lawrence and Hanson Pty. Ltd., Martin De 
Launay Pty. Ltd., Dick Smith Wholesale Pty. Ltd., Haberecht’s Radio & TV 
Services. VIC-Lawrence and Hanson Pty. Ltd., Radio Parts Pty. Ltd., 
Fidelity Hi Fi, McGrath Radio. OLD-The Lawrence and Hanson Electrical 
Co (Qld.) Ltd., L. E. Boughen & Co. SA-Gerard & Goodman Pty. Ltd. 

K D. Fisher and Co. WA-Atkins Carlyle Ltd., H. J. McQuillan Pty. Ltd. 
TAS-Quantum, W. & G. Genders Pty. Ltd. CANBERRA-Allied Hi-Fi 

AR72 

























IF strip with decoder 


understand that at least one manufac¬ 
turer is going to wind these coils and for 
the extra cost involved, you may indulge 
in this refinement. 

The next option is a major one: the 
stereo decoder. If you want to save 
money, and will be content with mono, 
the decoder may be dispensed with, and 
the two filters following it may also be 
omitted. With these items left out, it will 
be necessary to include a de-emphasis 
filter at pin 6 of the TDA1200. All you 
have to do is to change the lOOpF capa¬ 
citor to .01 uF. The 2uF coupling capacitor 
may be changed to 0.47uF and termin¬ 
ated in 470k. This will become the audio 
output point. 

Assuming that you are using the stereo 
decoder, it is possible to do without the 
two output filters, provided that you do 
not intend to do any tape recording. At 
the same time, even though you may not 
have any ideas of taping programs, we 
feel that it would be wise to include the 
filters as a matter of course. 

Having had a general look at the unit, 
some comments on components may be 
helpful. The circuit under discussion is 
accommodated on a printed circuit 
board 102mm x 127mm (4in x 5in). This 
board will be available from R.C.S. Radio, 
and no doubt other manufacturers, and 
may be obtained from your usual sup¬ 
plier. 

IF selectivity is obtained with two 
Murata SFE-10.7MA5 ceramic filters. 
These are readily available, being im¬ 
ported by IRH Components Pty Ltd. 
However, there is one important point 
which should be observed when pur¬ 
chasing these filters. Due to spreads in 
production, they do not all come out at 
exactly 10.7MHz. Production is sorted 
and colour coded according to the 
centre frequency, so that the important 
thing is to use two units with the same 
colour code. Thus if you use white coded 
filters, for example, the centre frequency 
will be 10.76MHz. 

The gain block ICs type ULN2208 and 
ULN2209 are made by Signetics and im¬ 
ported by Tecnico Electronics. By the 
time this appears in print, stocks of these 
devices should be available through the 
usual suppliers. We have tried both types 
and while both do the job, the one with 
the higher gain introduces a problem in 
our overall setup, in that there is too 
much gain and this inhibits the operation 
of the muting facility. In short, the mute 
circuit remains open at all times, regard¬ 
less of the adjustment setting. 

So that both types of 1C could be tried, 
we provided a socket in this position on 
the board. However, unless you have a 
particular reason for wanting to use the 
higher gain version, we advise that you 
stick to the one with the lower gain 
(ULN2208), which should be adequate 


for most purposes. 

The next 1C is the IF subsystem, iden¬ 
tified by two type numbers TDA1200 and 
CA3089E. The former comes under the 
brand SCS and the latter the familiar 
RCA. Warburton Franki are the importers 
of SGS devices while AWV are the im¬ 
porters of RCA. Both types are inter¬ 
changeable and there seems to be little 
to choose between them. 

Coming to the stereo decoder 1C, type 
MC1310P is marketed by Motorola and 
Signetics and the XR1310P is marketed 
by Exar Integrated Systems. Local dis¬ 
tributors for Motorola, Signetics and Exar 
are Total Electronics, Tecnico Electronics 


with both windings under type 9300. 
These coils are distributed by Watkin 
Wynne and should be available from the 
usual components sources. 

The two meters are imported by Uni¬ 
versity Graham Instruments Pty Ltd and 
should be available through the normal 
channels. We used a centre zero stereo 
balance meter for the tuning meter and 
for the signal strength meter we used a 
level meter marked "normal high". Both 
meters are catalogued under type HK35. 

We are using three light emitting 
diodes in the complete unit, including 
the AM tuner which will come later on. 
A green LED indicates that the FM tuner 



PCB stake connections: A,B stereo LED; C,D stereo switch; E 19kHz out; F mute switch; G 
signal meter; H tuning meter & tuner ACC; l,J AFC switch; K tuning meter; L mute switch; 
M 11.4V switch; N IF in; O left audio out; P right audio out. Pattern is actual size. 


and A. J. Ferguson Pty Ltd, respectively. 

There are only two transistors used on 
this board and as they are working at 
a relatively low level we have specified 
the low noise type BC109. It would be 
wise to stick with these or a similar type. 

The quadrature detector coil has 
already been mentioned with regard to 
possible options. Readers may obtain the 
necessary components and wind their 
own, either single or double winding and 
more will be said about this later on. 
However, if you do not want to go to 
the trouble of winding your own coil, 
then Transcap Pty Ltd have wound one 


is switched on, a red one indicates that 
the stereo decoder is in operation and 
a yellow one indicates that the AM tuner 
is switched on. These LEDS are made by 
Hewlett Packard and the type Nos. 
are-red, 5082-4684, green, 5082-4984 and 
yellow, 5082-4584. 

Resistors and capacitors should pre¬ 
sent no problems. There is one point in 
the circuit however, which shows two 
capacitors in parallel. These are a 390pF 
polystyrene and an 82pF N750 ceramic, 
on pin 14 of the stereo decoder. These 
constitute part of the 76kHz oscillator 
circuit of the decoder and the combi- 
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BIG REWARDS 
WAIT FOR YOU 

IN COLOUR 
TELEVISION 
SERVICING 

-if you’re trained for it! 

Colour TV is the exciting breakthrough for the electronics service 
industry. It offers a great future for the service man who's gained the 
knowledge necessary to do the job. 

Stott’s introduce a brand new course designed to take you, step 
by step, all the way from basic electronic theory through to colour 
television receiver servicing techniques. 

If you’re a beginner, it can teach you everything you need to know 
about television principles and receiver circuitry. 

If you are already working in the field or have already 
successfully completed some studies in electronics, you may be 
eligible to commence the course at an advanced stage. 

Divided into three sections, the Stott’s course covers: 

Part 1 — Introduction to Electronics (theory and practice) 

Part 2 — Monochrome Television Receivers. 

Part 3 — Colour Television including fundamentals, colour processing 

circuitry, servicing techniques and faults. 

Like all Stott’s courses, you will work with your own instructor, an 
expert in this exciting field, at your own pace, in your own home. 

Whether you intend to enter the television service industry, or whether 
you wish to gain a thorough understanding of television theory and 
servicing as an aid to sales experience, this is the course to help you 
make it. 

Other electronic courses offered by Stott’s include: 

Radio for Amateurs — Amateur Operator’s Certificate 


For full information mail this coupon today: 


— . . .. 159 Flinders La. Melb , 3000 

K ^ 1 ■ 1 B ■ 383 George St, Sydney. 2000 

^ I Ml I S Xi$ 290 Adelaide St, Brisbane. 4000 

W 66 Kino William St. Kent Town 5067 
TECHNICAL CORRESPONDENCE 89 St. George s Tee. Perth. 6000 
COLLEGE P.0. Box 3396, Singapore 1 

The name to trust in correspondence education 
Please send me free, and without obligation, full details of the following 
courses 

Stott's undertake that no sales counsellor wili call 
Mr, Mrs. Miss.Age. 



IF strip with decoder 


nation has been selected to give tem¬ 
perature compensation as suggested by 
the 1C manufacturers. However we were 
unable to get an 82pF N750 capacitor and 
so substituted an 82pF polystyrene type 
instead-with no drift problems. In fact 
the two capacitors may be replaced with 
one 470pF polystyrene unit, with quite 
satisfactory results. 

Apart from a little care which should 
be exercised, construction of the unit is 
fairly straightforward. Before you buy the 
components, make up your mind as to 
whether to buy a ready made quadrature 
detector coil or wind one yourself. 

If you decide to wind your own, then 
a few comments may help. If you settle 
for the single winding, then you will need 
the short 5mm diameter Neosid former. 
All that is needed is 22 turns of 22 B&S 
enamel wire, close wound and termin¬ 
ated on lugs 1 and 2. The winding must 
be firmly anchored with some tape or 
preferably coil dope or paraffin wax. 


5mm 

—I k- 



1 2 3 

o o o 


o o o 

6 5 4 

UNDERNEATH 


Depicted above are the winding details 
for the double tuned quadrature coil , 
together with the pin connections. 


To wind the coil with two windings, 
you will need the longer former. The two 
windings are each 22 turns, as before, 
and should be equally spaced about the 
centre of the former. The spacing be¬ 
tween windings must be an accurate 
4mm—this is very important. The primary 
or bottom winding should be terminated 
in lugs 1 and 2 and the secondary winding 
should be terminated in lugs 3 and 5. 

When the single winding is used, it and 
the 10OpF capacitor must be shunted with 
a 3.9k resistor. In the case of the double 
winding, the primary (pins 1 and 2) must 
be shunted with an 8.2k resistor and the 
secondary with a 3.3k resistor. 

Assembly of the printed board is best 
done by starting with the small compo¬ 
nents first and then working up to the 
larger components. Considerable care 
should be exercised in orientating the ICs 
correctly. This applies to the transistors, 
LEDs and polarised capacitors as well. 
We soldered the two larger ICs straight 
into the board but we used a socket for 
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Shown in the early prototype stage, this state-of-the-art AM-FM stereo tuner is 
currently under development in our laboratory; and uses the IF strip and decoder 
circuitry described in this article. Full constructional details will be presented follow¬ 
ing articles on the various sub-stages. 


the ULN2208. If you do not wish to try 
the higher gain ULN2209, then the socket 
may be dispensed with and the 1C may 
be soldered straight in. 

When assembling a unit of this type, 
care should be taken not to overheat the 
more vital components. The ICs should 
be considered in particular. A hot, clean 
iron, with a small tip is almost essential. 

There are two 0.1 uF capacitors shown 
on the circuit and indicated as being 
mounted under the printed board. These 
are the one on the + 12V supply line 
input and the one across the 39k resistor. 
They may be mounted under the board 
as we have done, or you may choose 
to mount them across the appropriate 
terminal pins above the board. 

You may also notice that when the slug 
adjusting hole has been drilled for the 
quadrature coil, that there is little or no 
copper left across it. If this happens, a 
small piece of TC wire should be bent 
around the hole and soldered in place. 

Having completed the assembly, a 
supply of a nominal 12V at about 100mA 
will be needed. At this stage, we propose 
to leave the builder to his own devices. 
A suitable supply will be described later 
on in a subsequent article. 

We will assume that a power supply 
is available. Before switching on, it is wise 
to make a careful check of all the assem¬ 
bly, making sure that all components are 
in the right place and that due regard 
has been given to polarity, etc. 

At this early stage in the construction 
of your FM tuner, no doubt many of you 
will want to make whatever checks and 
adjustments that can be done within the 
limits existing at present. Just what can 
be done now will depend upon whether 
or not you have a suitable signal genera¬ 
tor, frequency counter and even a com¬ 
mercial tuner front end. 

We will assume at this stage that you 
have a signal generator capable of being 


set to 10.7MHz. Alignment without a 
generator will be described when the 
complete tuner is discussed. 

Connect the two meters into circuit 
with long enough leads so that the 
meters may be conveniently placed for 
observation. As no switches have been 
provided at this stage, pieces of hookup 
wire should be used to simulate the re¬ 
quired switch positions. Set the 
"switches" to FM, AFC Off, Mute Off and 
Stereo. 

Switch on and check that all is well. 
Then connect the signal generator to the 
first ceramic filter. A requirement of this 
filter is that it works from a source of 
close to 330 ohms. If the source 
impedance of the generator is known, 
then extra resistance making it up to 330 
ohms should be added in series with the 
generator lead. If the generator source 


impedance is not known, then a series 
resistor of say 270 ohms should be a fair 
compromise. Later on, when a front end 
is fitted, the 10.7MHz passband can be 
checked again and any inaccuracy due 
to matching may be adjusted. 

With a 10.7MHz signal fed in from the 
generator, the signal strength meter 
should show some indication. Set the 
generator output level to give a meter 
reading about mid scale. Rock the gen¬ 
erator frequency either side of 10.7MHz 
to determine the point of maximum 
reading. This will be close to the centre 
of the IF passband and the generator 
should be left precisely on this setting 
for the next series of adjustments. 

During these adjustments, the centre 
reading tuning meter will have been 
making excursions to each of the ex¬ 
tremes of its travel. Adjustments to the 
quadrature detector coil are made with 
the tuning meter. If you have a coil with 
only one winding, adjust the slug initially 
so that you observe a travel of the needle 
from one extreme to the other and then 
reverse the slug adjustment to bring the 
needle from the extreme position to ex¬ 
actly centre reading. This completes the 
adjustment of the single coil. 

To adjust a double tuned coil proceed 
as follows. Remove the slug from the 
secondary winding. Adjust the primary 
winding slug as described in the previous 
paragraph, making sure that the meter 
needle is reading exactly in the centre. 
Insert the slug in the secondary and ad¬ 
just until the meter shows a maximum 
deviation from centre, either one way or 
the other. Now adjust the primary slug 
carefully until the meter reads exactly 
centre again. That completes the align¬ 
ment of the detector, and in fact all ad¬ 
justments for the present. 

In a following article we hope to de¬ 
scribe a front end unit which, when com¬ 
bined with the assembly just described, 
will result in a first class FM tuner. $ 


PARTS LIST FOR IF STRIP AND DECODER 


7 Printed board 127mm x 102mm (EA 
75FM5) 

2 Murata ceramic filters, SFE-10.7MA-5 
1 IQ ULN2208 (Signetics) 

1 8-pin DIL socket (optional) 

1 IQ TDA1200 (SGS) or CA3089E (RCA) 

1 1C, MC1310P or XR1310P (Motorola, 
Exar; Signetics etc) 

2 Transistors, BC109 or equivalent 

1 Meter type HK35 centre zero "balance" 
1 Meter type HK35 "level" or "S units" 

1 RF choke, 22uH 

1 Quadrature detector coil, double wind- 
ing type 9300 (Transcap) see text 
1 LED, green type 5082-4984 
1 LED, red type 5082-4684 
22 Printed board terminal pins (McMurdo) 

RESISTORS 

(YiW or less unless stated otherwise) 


1 330 ohms 7 8.2k 

1 470 ohms 3 10k 

2 680 ohms 6 15k 

1 Ik 1 33k 

1 3.3k 1 39k 

3 4.7k 2 470k 


1 4.7k trimpot 1 470k trimpot 

CAPACITORS 
3 lOOpF 630V polystyrene 
3 470pF 630V polystyrene (see text) 

2 .OOluF 200V polycarbonate 
10 .01 uf 63V ceramic or 200V 

polycarbonate 

2 .022uF 200V polycarbonate 

1 .047uF 100V polycarbonate 

2 0.1 uF 63V ceramic or 100Vpolycarbonate 
2 0.22uF 100V polycarbonate 

1 0.33uF 100V polycarbonate 

1 0.47uF 100V polycarbonate 

2 0.47uF 35VW tantalum or 100V 
polycarbonate 

1 2uF 25VW tantalum or electrolytic 
1 IOuF 25VW electrolytic 
Note: Resistor wattage ratings and capacitor 
voltage ratings are those used for our pro¬ 
totype. Components with higher ratings 
may generally be used, providing they are 
physically compatible. Components with 
lower ratings may also be used in some 
cases if available, providing ratings are not 
exceeded. 
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A practical demonstration of the Doppler effect 


A simple ultrasonic 
movement detector 


This simple ultrasonic movement detector is not expensive and should 
prove invaluable as an educational aid for practical demonstrations 
of the Doppler effect. Based on two compact 40kHz transducer ele¬ 
ments, the transmitter and receiver circuits employ just two ICs and 
a handful of peripheral components. 

by J. BRIAN DANCE, M.Sc. 


The Ultrasonic movement detector 
described here operates on the principle 
that the reflected radiation from a mov¬ 
ing target undergoes a Doppler fre¬ 
quency shift. In fact, a double frequency 
shift is observed by the receiver since 
the target will move in respect to both 
the transmitter and the receiver, which 
are (for all practical purposes) fixed at 
a common location. This Doppler shift 
is a function of the transmit frequency 
(40kHz) and the velocity of the reflecting 
object. 

Consider, for example, a target moving 
directly towards, or directly away from 
a 40kHz ultrasonic transmitter with a 
velocity of v metres per second. The 
Doppler frequency shift f is calculated 
from the expression f = 2vF/5Hz, where 
F is the transmitted frequency and S is 
the propagation speed of the transmitted 
frequency. 

Since the propagation speed of 
ultrasonic sound waves is of the order 


of 300m/sec, a Doppler frequency shift 
of 400Hz will be observed for a target 
moving at a velocity of 1.5m/sec. The 
reflected signal will thus have an 
apparent frequency of 40,400Hz if the 
target is moving towards the transmitter, 
and 39,600Hz if the target is moving away 
from the transmitter. 

As seen by the receiver, the Doppler 
shifted signal reflected from a moving 
target is mixed with 40kHz transmit 
frequency radiation reflected from sta¬ 
tionary objects in the room. The phase 
relationship between these two signals 
will vary, giving rise to a varying DC 
output voltage signal, or audio beat tone, 
after rectification. This signal can then be 
amplified and fed to a loudspeaker. 

A simple ultrasonic transmitter can be 
readily made up by connecting a minia¬ 
ture 40kHz transducer directly to a signal 
generator set at about 40kHz and pro¬ 
ducing either sine or square waves. The 
transducers themselves are normally 


PARTS LIST 

TRANSMITTER 

7 40T transducer (see text) 

1 HBF4001AE 1C 
1 22k, 1 470k YiW resistors 

1 22k trim pot 

7 180pf ceramic capacitor 

RECEIVER 

7 40R transducer (see text) 

7 LM1808 1C 

2 OA95 germanium diodes 

1 330 ohm, 7 8.2k, 7 15k YiW resistors 

3 0.1 uF polyester capacitors 
1 0.01 uF polyester capacitor 

1 5uF 25VW electrolytic capacitor 
1 5uF 6VW electrolytic capacitor 
1 IOOuF 12VW electrolytic capacitor 
1 loudspeaker, 4 ohm impedance. 

MISCELLANEOUS 

Veroboard, hook-up wire, switches, 
batteries, solder, metal cases etc. 


obtained in pairs, the type 40T being the 
most suitable for the transmitter and the 
type 40R the most suitable for the re¬ 
ceiver. Both types are available from 
Dick Smith Electronics Pty Ltd. 

In fact, Dick has decided to offer 
a special deal on the transducer ele¬ 
ments, the most expensive components 



Fig. 1 (above) shows the circuit for a simple ultrasonic trans¬ 
mitter, whilst Fig. 2 (right) depicts the receiver 
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of this project. By enclosing the coupon 
on this page, EA readers will be able to 
buy the 40T and 40R transducer elements 
at the special introductory price of $10.00 
per pair plus 50c for postage and pack¬ 
ing. Considering the normal advertised 
price of $13.80 per pair, this represents 
very good value for money. 

If a signal generator is unavailable, the 
circuit shown in Fig. 1 can be used to 
drive the transducer. This circuit employs 
the inexpensive SGS-Ates COSMOS type 
HBF4001AE integrated circuit—a quad 
2-input NOR gate. Similar devices are 
available from other manufacturers, 
including RCA and Motorola. 

As shown in Fig. 1, the two NOR gates 
on the left form a square wave oscillator, 
the frequency of which may be accurate¬ 
ly set by means of the 22k trimpot VR1. 
The two NOR gates on the right act as 
buffer stages to drive the transducer in 
push-pull. Note that all of the NOR gates 
in the device are interchangeable, so that 
pin connections to the device may differ 
from those shown in Fig. 1. 

Suitable receiver circuitry is depicted 
in Fig. 2. As before, this circuit is based 
on a single integrated circuit, in this case 
the new LM1808 device from National 
Semiconductor. As developed by the 
manufacturer, the 18-pin dual-in-line 
LM1808 device is intended for use in 
television sound IF strips. It contains a 
high frequency differential amplifier, a 
limiter, a volume control circuit (not used 
in this application) and a 2W audio 
power amplifier. 

As shown in Fig. 2, signals from the 
receiving transducer are fed to an internal 
differential amplifier connected to pins 
12 and 13. The signal level at this point 
may be less than ImV. Output from the 
differential amplifier is taken from pin 9, 
where it has an amplitude of about IV, 
and the signal applied to the diode pump 
D1 and D2. 

If two frequencies are present at the 
receiver (i.e. a Doppler shifted frequency 


is present), a beat note is developed in 
the non-linear diode pump and the re¬ 
sultant audio signal appears across capa¬ 
citor Cl. This signal is then coupled via 
capacitor C3 to the input of the power 
amplifier stage at pin 16. The output from 
the power amplifier is taken from pin 1 
and fed into a loudspeaker to produce 
an audible tone. 

Note that it is not advisable to increase 
the value of capacitor C7. Doing so will 
allow very low frequency signals to reach 
the loudpeaker, possibly causing it to 
overload. These signals are too low in 
frequency to be heard anyway. 

Constructional details are left to indi¬ 
vidual constructors. However, we sug¬ 
gest that the transmitter and receiver 
circuits be built up on Veroboard and 
mounted together with the transducer 
elements inside a standard metal diecast 
box. Alternatively, the transmitter and 
receiver circuits could be housed 
separately. Note that each circuit has 
different power supply requirements. 

The setting up procedure is simple and 
straightforward. The receiver may be 
tested by applying power and tapping 
the transducer. This should cause a loud 
'click' from the loudspeaker. The trans¬ 
mitter may now be switched on, and a 
voltmeter connected across capacitor Cl 
of the receiver circuit. 

Place the two transducers close to¬ 
gether, facing each other, and separate 
them until the meter deflection falls. This 
indicates that the circuit is no longer 
limiting. The frequency of the transmitter 
circuit is then adjusted by means of VR1 
for maximum deflection of the meter. 

Although the circuits described have 
been designed primarily to demonstrate 
the Doppler effect with ultrasonic waves, 
other applications are possible. For ex¬ 
ample, this type of circuitry can be used 
as a simple intruder alarm. It is left to 
individual constructors to make the 
necessary circuit modifications in order 
to incorporate a practical alarm device. 


Use this Order Coupon to obtain your 
Ultrasonic Transducers: 



I Please send me . 40T and 40R transducer pair(s), at $10.50 per pair. 

Enclosed is a cheque or money order for . I understand that the price 


I includes packing and postage. 

I 

j NAME. 

j ADDRESS. 

I . POSTCODE. 

• Complete and forward this coupon, together with your remittance, in an envelope 
I marked TRANSDUCER OFFER" to Dick Smith Wholesale Pty Ltd, 160-162 
I Pacific Highway, Gore Hill, NSW 2065. 


TEST REPORT 

‘Newest SAE Amp 
is a Superb Job! * 



‘SAE’ MARK XXXIB SOLID STATE 
STEREO POWER AMPLIFIER 
“...one of those amps that simply 
seem to “disappear” with normal 
program material and give an ultra¬ 
clean, unfettered account of even the 
finest signal sources.”^ 

SPECIFICATIONS: MARK XXXIB 
RMS Power Output, Both Channels 
Driven— 8 ohms—100 watts stereo, 4 
ohms—200 watts stereo, 16 ohms—70 
watts stereo. 

RMS Harmonic Distortion— Guaranteed 
less than 0.1% at any power level or 
frequency, 20Hz —20kHz. Typical 
performance less than 0.025%. Absolutely 
no crossover notches at any level up to 
full power. 

Frequency Response— 1 watt: ± 0.25dB 
20Hz—20kHz. 50 watts: ± 0.25dB 20Hz 
— 20kHz. 

Signal-to-Noise Level— Guaranteed 
better than lOOdB below 50 watts RMS. 
*T.H.D.< 0.032% 20Hz to 20kHz. 

Price: $427 

‘SAE’ MARK XXX SOLID STATE 
STEREO PREAMPLIFIER 
. . . this highly accurate unit coupled 
with the high power Mark XXXIB 
combine to create one of the most 
exciting state-of-the-art systems 
available anywhere in the world. 
Whether these units are used together 
or individually, they will provide the 
performance the discriminating 'audio 
enthusiast seeks. 



SPECIFICATIONS: MARK XXX 
Frequency Response— High Level Inputs 
— ±0.25dB 10Hz to 100kHz. 

Phono Inputs— ± IdB 20Hz to 20kHz. 
RMS Harmonic Distortion— Less than 
0.03% 20Hz to 20kHz at 2.5 volts. Typical 
Performance 0.015%. 

Signal to Noise Level- 
Phono—72dB below 10mv. 

High Level—90dB below rated output. 
Price: $318 

Sole Australian Distributors 

LEROYA 


INDUSTRIES?^ 

Head Office: 156 Railway Pde .Leederville 
Western Australia, 6007. Ph. 81 2930 
N.S.W. Office: 100 Walker St., North 
Sydney, 2060. Ph. 922 4037. 

Victoria Office: 103 Pelham St., Carlton, 
3053. Ph. 347 7620. 

Available at quality-conscious Hi-Fi dealers 
throughout Australia. 


•Jf EXTRACT OF Test Report from ‘HIGH 
FIDELITY, MAY 19 74' 
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An Upgraded Capacitor 
Discharge Ignition System 

by LEO SIMPSON 

With car maintenance and running costs rising all the time, there is 
an increasing demand for a reliable solid-state ignition system which 
is simple and easy to build. Here we present an upgraded version 
of the Capacitor Discharge Ignition system featured in August, 1 970. 


In the years since August, 1970, we have had 
some doubts about capacitor discharge igni¬ 
tion systems; in particular, about their 
reliability. These matters were discussed in the 
June 1973 issue, in an article entitled "Elec¬ 
tronic Ignition reconsidered." 

More recently, the rising costs of car main¬ 
tenance and petrol have caused an increase 
in demand from our readers for an upgraded 
CDI design. So we set about coming up with 
a new unit which would provide reliability 
while reducing the total number of parts to a 
minimum. 

A complex design has to be avoided as far 
as possible because apart from increasing the 
cost, complexity generally means increased 
chance of component failure. Of late, the 
author has seen some designs which seem so 
complex as to be ludicrous if the con¬ 
sequences of component failure were not so 
serious. 

Our approach has been to upgrade the 
design featured in August, 1970. This was and 
still is a very popular design because of its 
simplicity, but it has been plagued by a number 
of problems which we hope have now been 
ironed out. 

All circuitry in the new unit is accommoda¬ 
ted on PC board measuring 10cm square. 
Besides simplifying construction and produc¬ 
ing a more photogenic unit, the PC board 


reduces point-to-point wiring and the con¬ 
sequent risk of open-circuit connections. If 
you do decide to construct this unit, we strong¬ 
ly recommend using the PC board. In fact, take 
all possible care in assembling this unit since 
its reliability could be a matter of life and death. 

Perhaps the first task to be undertaken in 
construction of the unit is to drill the necessary 
holes in the lid of the diecast case. We used 
an STC case measuring 172 x 120 x 55 mm but 
the Eddystone equivalent would be just as suit¬ 
able, even though it is longer. 

Both the PC board and the power transistors 
are mounted on the lid of the case. Use the 
PC board as a template for drilling the moun¬ 
ting holes. Similarly, use the mica washers for 
the power transistors as templates for the 
transistor mounting holes. 

We also recommend that McMurdo TO-3 
sockets (part number 2826-01-01) be used for 
the power transistors, because they result in 
more secure solder termination of the transis¬ 
tor leads. The transistors are secured to the 
sockets using self-tapping screws of an 
appropriate size. 

Securing holes for the transistor sockets and 
the holes for the base and emitter of each of 
the transistors should be y«in diameter, while 
the holes for the self-tapping screws should be 
3/16in diameter for adequate clearance. 



The inverter transformer uses two FX2242 
ferrite core sections and a DT2180 Delrin sin¬ 
gle section bobbin, as supplied by Elcoma. At 
least one kitset supplier, Dick Smith Elec¬ 
tronics, sells the bobbin with the 375-turn 
secondary wound on—which considerably 
simplifies the winding task. 

If your bobbin is not supplied prewound, 
proceed as follows: wind the secondary with 
the aid of a hand drill clamped in a vyce. Two 
large flat washers (which can be made of 
Masonite), a long bolt and nut can be used 
to clamp the bobbin while the bolt is held in 
the drill chuck. 

The washer next to the drill chuck should 
be suitably notched to allow the winding start 
to lay flat along the chuck during winding. The 
secondary uses 375 turns of 32 B&S double 
tough enamel (DTE) copper wire which 
eliminates the need for insulation between 
layers of the winding. 

Begin by soldering the start of the winding 
wire to a 3in length of 5/.0076 (or similar) PVC 
hookup wire. Lay this across the width of the 
bobbin and anchor it with a short length of 
electrical insulation tape. Wind on 375 turns 
as evenly as possible.Cover this with two layers 
of insulation tape and terminate the finish in 
the same way as the start. 

Leads for the primary and feedback win¬ 
dings need not be terminated as for the secon¬ 
dary-just leave the starts and finishes of the 
windings about six inches long, and cover with 
spaghetti sleeving. The starts and finishes 
should be securely anchored on the bobbin 
with insulation tape. The feedback windings 
are wound over the secondary, and the 
primary winding last. Both feedback and 
primary windings are wound bifilar, ie., both 
sections of each winding are wound simul¬ 
taneously, with two wires together wound as 
one wire. 

Use 28 B&S enamelled copper wire for the 
feedback winding (6 turns bifilar) and space 
the turns out to occupy the full width of the 
bobbin. The 13 turn(26 B&S)p r imary winding 
should be wound in the same direction as the 
feedback winding. Start and finish of each win¬ 
ding should be labelled S(start) or F(finish). 

Finally, finish the winding with a couple of 
layers of masking tape to anchor it. (Insulation 
tape tends to unravel.) 

Place the completed bobbin in the two cup 
core halves, making sure that the core faces 
are clean before clamping. If there is dirt on 
the faces, the cores may crack when clamped, 
or the converter may squeal excessively and 
the transistors overheat. 

We are of the opinion that it is unnecessary 
to impregnate or "pot" the transformer win¬ 
ding. For impregnation to be an effective guard 
against corrosion in the windings due to mois¬ 
ture, all the moisture must first be removed. 
Impregnation or pottings, as done by amateurs 
without access to vacuum apparatus, does little 
more than lock moisture in. In any case, the 
heat produced during normal operation of the 



TO-3 sockets are used for the power transistors to ensure trouble-free connections. 
46 ELECTRONICS Australia, July, 1975 
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+ 12V 
VIA BALLAST 
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DISCHARGE 

CAPACITOR 


* 

SEE TEXT 



DISCHARGE 

CAPACITOR 


POINTS 


POSITIVE CHASSIS 



PARTS LIST 

7 STC diecast case, 772 x 720 x 55mm. 

2 FX2242 ferrite cup cores. 

7 DT2180 Delrin former. 

2 2N3055 silicon NPN power transistors. 

4 EM406/BY127/600 silicon power diodes. 
7 EM401 silicon diode. 

7 C122E silicon controlled rectifier. 
CAPACITORS 

7 x 7 000uf/35VW electrolytic capacitor. 

7 x luF/600VW paper capacitor, Ducon 
3S10A. 

7 x 0.22uF/100VW metallised polyester ca¬ 
pacitor. 

RESISTORS (5 or 70% tolerance). 

7 x 470k/1W, 7 x 2.2k/YiW, 3x680 ohms/ 
7 W, 3 x 780 ohms/1 W,1 x 100 ohms/YiW, 
4 x 22 ohms/1 W. 

1 PC board 100mm square, 75cd7, 2 Mc- 
Murdo TO-3 sockets, part number 
2826-01-01 

2 McMurdo TO-3 covers, part number 
9151-09-01. 

2 TO-3 mica washers. 

13 PC stakes. 

2 eyelet/solder lug assemblies (see text). 
MISCELLANEOUS 

Double-tough enamelled copper wire 
(26, 28 and 32 B&S), spaghetti sleeving, 
masking tape, epoxy adhesive, grommet, 
solder lug, pop rivets, screws, nuts, lock- 
washers, 4 Vain x No 6 self-tapping screws 
for TO-3 sockets, Yiin x No 10 self-tapping 
screws for unit mounting, bracket for dis¬ 
charge capacitor, 23/.0076 figure-8 cable, 
cable clamp, solder, silicone grease or 
heatsink compound. 


unit should serve to keep moisture out of the 
windings. 

The transformer is secured to the board by 
the clamp screw, which should be 3/16in 
diameter and IViin long. Use washers on the 
screw head side of the core and underneath 
the clamp nut, so that the board is not 
cracked.The clamp screw also secures the PC 


board to the lid of the case, along with the 
three other screws. 

Strip the enamel insulation from the wire 
ends and terminate according to the circuit 
diagram. This done, the remaining com¬ 
ponents can be mounted on the PC board. 

Note that R1, R2, R3 and R5 are parallel com¬ 
binations of 1 watt resistors. This was done for 
two reasons: (a) they are cheaper than 
equivalent wirewound resistors and (b) their 
surface temperature rise is not as great as 
equivalent wirewound types. Some 
wirewound resistors become so hot as to char 
the PC board, even when they are considera¬ 
bly derated. 


R4, 470k, is also a 1 watt resistor in order 
to obtain an adequate voltage rating (500V). 
ViW resistors have only a 350V rating. 

IRH type CL1 metal glaze resistors are the 
recommended 1W resistors for this unit, with 
carbon film types being second choice. The 
GL1 resistors are rated at 1 watt up to 70 
degrees Celsius (ambient) and have a low sur¬ 
face temperature rise. 

The rectifier diodes should have a rating of 
at least 600 volts or higher. Those recom¬ 
mended are EM406 or BY127/600. 

The recommended SCR is the General 
Electric plastic encapsulated C122E, which has 
a repetitive peak blocking and reverse voltage 
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MULTIMETER SALE OF THE 

YEAR 

COMPARE THESE PRICES 


It's time! To buy a famous University Multimeter at vastly reduced prices. 
Delivery! Ample stocks, but don't delay. 

Guarantee: All models covered for 90 days. 

Service: University's 24 hr. after sales service. 

Protection: Each Multimeter is fitted with diode overload protection. 


Handymans MVA-80 

80K ft per Volt 

only -$16.00 incl. tax 



DC Volts, 6 Ranges to 1 KV 
AC Volts, 5 Ranges to 1 KV 
DC mA, 4 Ranges to .5A 
Resistance, 3 Ranges to 10Mi2 
db, 5 Ranges to +62db 
Single Range Switching 
4mm Terminals 


FET-74 V.T.V.M. 

Input impedance 12Mft 

Solid State, Battery operated. Internal 

Battery Check 

only $55.20 incl. tax 



DC Volts, 8 Ranges to 1.5KV 
AC Volts, 7 Ranges to 1.5KV 
P-P Volts, 7 Ranges to 4KV 
db, 6 Ranges to +66db 
DC mA, 8 Ranges to 500mA 
Resistance, 4 Ranges to lOOOMfi 
39kV Probe available $23.00 


Mighty Midget MVA-1K 

lOOOft/Volt 

$6.44 incl. tax 



AC & DC Volt to 1 KV 
DC mA to 100mA 
Resistance & db 
Ideal for tool box 


Edgewise Meters 

Model HK-35 
overall size 22x54mm 
VU, Balance, Battery, 
0/10 or S' Scale 
only $3.22 each 
tax paid 


Panel Meters 

2 V 2 " TD66 1mA $5.80 VU $6.80 
3" TD86 1mA $6.00 VU $7.00 
4" TD1 1 8 1 mA $7.00 VU $8.00 


Misc. Comp. 

Philips 1W Resistors 

Mixed Values, 500 for $6.00 incl. tax 


Philips 400V polyester 
Capacitors 

Mixed Values to .18 uF 
200 for $6.00 incl. tax 


Valves all new 

10 only for $6.00 incl. tax 
12AN7 6AL5 
12BA6 6AN7 
12BH7 6x4 

6BA6 


De Luxe MVA-100CN 

100KG/Volt 

$40.25 incl. tax 



DC Volts, 6 Ranges to 1 KV 
AC Volts, 5 Ranges to 1 KV 
DC Amps, 6 Ranges to 10A 
AC Amps, to 1 0A 
Resistance, 5 Ranges 
.1 \l to 200MS2 
db, 5 Ranges to +62db 
Polarity Switch fitted 
4mm Terminals 


Pocket Model MVA-5 

20KS2/Volt 

$15.50 incl. tax 



DC Volts, 6 Ranges to 2.5 KV 
AC Volts, 5 Ranges to 1 KV 
DC mA, 3 Ranges to 250mA 
Resistance, 2 Ranges to 6MV2 
db, -20 to 4-22 db 
CAPACITANCE TO .1UF 
Quadrant style 
Unbreakable Case 
OFF position for safety 


N.B. Please allow $1.50 for Packing, Post and Insurance 


All units supplied with leads, batteries and instructions 
Please use mail order coupon or write direct to: — 


Mr . 

Address .1. 

. Post Code .. 

Qty . Model ... 

Qty . Model ... 

Enclosed cheque/Postal Note $. or send C.O.D. Post to above. 

EA 775 


ELECTRONIC PARTS 

The mail order specialists 

P.O. Box 60 
MORTDALE. 2223 

















































rating of 500 volts and a high dv/dt rating ot 
50 volts per microsecond (typical). It has the 
advantage that it can be soldered directly to 
Ia/ 6 board and does not require a heatsink. 
We do not recommend any alternative SCR. 

Note that the orientation of the SCR is rever¬ 
sed in the positive chassis version. In both ver¬ 
sions, the SCR leads are splayed apart to fit the 
PC board. 

The discharge capacitor presents us with a 
dilemma as far as component specifications 
are concerned. The ideal capacitor to use is 
the Plessey Ducon 5S10A or 3S10 which have 
been specifically designed for high discharge 
current applications. This is shown in the 
photograph of the prototype and is specified 
in the parts list. 

We understand, however, that these capaci¬ 
tors are quite expensive and are often difficult 
to obtain. 

The only alternative which is readily available 
is to use a luF (or two 0.47uF units in parallel) 
polycarbonate capacitor. Now if the specifi¬ 
cations of these capacitors are taken at face 
value then they are just not suitable for this 
application. But at least one kitset supplier 
indicates that he has sold over one thousand 
CDI kits with polycarbonate capacitors and he 
has not had a single complaint. 

Further evidence in their favour: We have 
bench-tested this CDI using polycarbonate 
capacitors under quite stringent conditions (at 
very high spark rates and at case temperatures 
up to 80 Celsius) and we were not able to 
record a single failure or deterioration in per¬ 
formance. 

So while we would prefer to see the 5S10A 
or 3S10 capacitor as the/one used by all con¬ 
structors, it does seem as though polycar¬ 
bonate capacitors (with a minimum rating of 
630VW) are a viable alternative and we have 
made provision for them on the PC board. 

If you do use a polycarbonate capacitor, it 
should have a voltage rating of at least 
630V W. 

The 1000uF/35VW electrolytic capacitor 
should be firmly secured to the PC board with 
an Epoxy adhesive such as Araldite. If this is 
not done, there is a danger that the weight 
of this relatively bulky component will cause 
the leads to break as it will be subjected to 
acute vibration. 

PC stakes are used for external connections 
to the PC board. Any type may be used, 
provided they are a tight fit in the PC board 
holes before soldering. When terminating 
wires to the stakes, wrap the stake securely 
with the wire and then solder. 

Use pop-rivets and washers or screws, nuts 
and lockwashers to secure the McMurdoTO-3 
sockets. Before mounting the transistors, 
ensure that the contact area is completely 
smooth and free of burrs and swarf. Smear the 
contact surface and the underside of the 
transistors with silicone grease or heatsink 
compound. If you are building the negative 
chassis version you will need to use a mica 
washer for each transistor to isolate it from 
the case. 

We used TO-3 transistor covers from Mc- 
Murdo (part number 9151-09-01) to eliminate 
the possibility of short circuits where tools are 
inadvertently dropped onto the transistor 
cases. The covers may be omitted in the posi¬ 
tive chassis version. 

When mounting the PC board on the lid 
of the case do not neglect to use lockwashers 
under all nuts, otherwise everything will rattle 
loose within the first few kilometres. 

A suitable bracket will have to be made to 
mount the oil-filled discharge capacitor on the 
floor of the case. Connecting wires from the 
capacitor to the PC board and from the CD 
system to the rest of the vehicle should be 



COIL 


-(g). 12V CDI SYSTEM 

(NEGATIVE CHASSIS) )FIIE3/TI/,2I 

HOW THE CIRCUIT OPERATES:- 

rhe converter consists of two silicon NPN power transistors in a transformer coupled 
oscillator. Self-starting under full load conditions is assured by the asymmetrical biassing 
provided by R3. Operating frequency is about 3kHz. S 

The square wave voltage impressed across the primary windings appears across the 
secondary winding multiplied by the turns ratio and is rectified by a bridge met her 

froS C ! ,r £ C 3 ? C in P ut The 1uF discharge capacitor is charged 

from the rectifier via the primary of the ignition coil S 

A silicon controlled rectifier (SCR) is used to discharge the luF capacitor and thus 

The spark plug firing voltage is set by the plug gap and the gas pressure inside the 
ann/teW IS '" de P end .? nt of the <YPe of ignition system used. But since the energy 

° h V gn ' C0 '/ P/imary is much higher than in the conventional system 

"* »*«»»« J 

,,[ he /<T C f a f° r is bein 8 discharged, the converter stops functioning because 
SCR re^rZn h w Y 3 ^hort-circuit. The converter does not restart until the 

inir,l the non-conducting state. It then recharges the 7 uF capacitor very rapidly. 

! 7aCf ' ' h ca P ac ' tor is recharged to better than two-thirds of the final voltage in the 
first two cycles of converter operation. 5 

Because of the square converter waveform and the rapidity with which the discharge 
capacitor is recharged there is a risk that the SCR can spontaneously beak over into 
conduction due to the mechanism known as "dv/dt switching". To avoid this possibility 

ZXF* an SCR with excellent dv/dt ratings and ensure that the gate is tied to the 
cathode via a low impedance path. 

„ 7 ,n ne 8 atlve chassis version, this low impedance is set by the 7 00 ohm resistor 
circuit of l ?he > SCR SltlVe ^ " ,S P rovided by the series diode in the cathode 

,hl h r,Z° k , fc ‘ 4 is J ncor P orated to prevent spikes from the converter charging 

the capacitor to higher than the nominal voltage when the motor is merely idling. It 
’ , fae sa 'd to improve the load regulation of the converter. Resistor R4 is specified 
as 1W in order to provide a 500V rating. H 

Readers familiar with the original version of this circuit will note that it has a tower 
than the ori .8 inal: 300 vs 400. This has resulted largely from using a lower 
value of R3 than was originally specified which effectively damps the spikes and their 
energy content in the output waveform. H 

Positive trigger pulses to the SCR are generated in the following manner. When the 

nf RS U JnH PA * WW / ' ^ * 5 * When the P° intS °P G "' th ? Action 

of R 5 and R6,s sudden y raised to the full 12V and the associated diode charges the 
°' 2 % U S c fP ac,tor to TZV Via the SCR gate and parallel resistor R7. This fires the SCR 
and discharges the luF capacitor. The trigger network is then inoperative until the points 
again close which enables the 0.22uF capacitor to discharge via R6. The choice of R6 
is a comprornise between obtaining an effective short discharge time for the 0.22uF 
capacitor, and thus allowing a high spark rate, and points bounce suppression. 

The choice of R5 (which is three 180 ohm resistors in parallel) is also a compromise 

szio’s/rrs? 8 '' —» ” «• - - ~~ <*£>— 

The trigger circuit for the positive chassis version is a cunning variation of the negative 
chassis version. Here when the points open i, the junction of R5 and R6 is rapidly taken 
negaf/ve and the 0.22uF capacitor charged to 12V negative via the SCR cathode and 
gate. Thus although the gate is tied to chassis , it is effectively raised above the cathode 
because the cathode is "pulled" negative. Thus the SCR triggers. 
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of reasonably heavy current capacity, such as 
23/.0076 figure-8 cable or heavier. 

When assembly of all components in the 
case is complete and all connections double- 
checked, its operation can be tested, before 
being installed in the car. 

Operation can be checked without having 
a coil connected by substituting a 100 ohm 
resistor. On no account should the coil con¬ 
nections be merely bridged out with a jumper 
wire. If the discharge capacitor is energised 
in this situation and the SCR is inadvertently 
triggered, the resultant short-circuit discharge 
current will destroy the SCR. 

Energise the converter from a 12V battery. 
(At this stage we should remark that some 
regulated power supplies will give misleading 
results when used with converter loads.) With 


+ 300V (NOM) 



3x180A 

-12V VIA 
BALLAST ~ 


POINTS 

2 2k 

' CHASSIS 

POSITIVE CHASSIS TRIGGER SYSTEM 4- (positive) 

An interesting variation is used for the 
positive chassis trigger circuit. 



At left is a mockup 
of a typical coil 
connected to the 
CD/ system using 
two eyelet-solder 
lug assemblies. 
Those supplied in 
kits will be some¬ 
what more robust 
than shown here. 


the converter energised, the transformer 
should emit an audible whistle and the voltage 
across the discharge capacitor should be close 
to 300 volts DC. 

If the converter does mot "burst into song" 
when energised, check the transformer con¬ 
nections and swap around if necessary. 

If the converter output voltage is above 300V 
by more than ten percent when using a 12V 
battery (which actually measures 12V) then 
there is a fault condition. For example, if the 
output voltage is 500 volts DC or more, there 
is a strong possibility that one of the trans¬ 
former connections is open-circuit and/or one 
of the transistors defective. 

Under these conditions, the transformer 
operates in a "spurious" ringing choke mode 
which if allowed to continue can cause the 
failure of the remaining transistor and the SCR. 

Another possible cause of higher than ex¬ 
pected output voltages (say 350 to 400V) is 
that the 1000uF/35VW capacitor is partially or 
completely open-circuit or perhaps incorrectly 
polarised. The first possibility is easily checked 
by bridging with a known good capacitor. 

Note that the converter output voltage is 
directly proportional to the battery voltage: At 
12V in, output is 300V DC; at 16V in, output 
is 400V DC. 

Operation of the SCR trigger circuit cannot 
be checked at this stage unless the 100 ohm 
resistor substituting for the coil primary has 
a rating of several watts. 

Current drain of the converter is about 
500mA at idle while the SCR trigger network 
resistors (3 x 180 ohms in parallel) set the 
current through the points at 200mA. 

Having tested the converter for correct 
operation, the CDI system may be installed 
in the car. 

In the light of past experience, we do not 
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1/16" MINIMUM THICKNESS 
CANVAS BAKELITE 
RED VULCANISED FIBRE 
WOVEN FIBREGLASS BOARD 



EYELET/SOLDER LUG ASSEMBLY 

Two of these eyelet-solder lug assemb¬ 
lies will be needed for connection to the 
coil. 

recommend the use of octal plugs to enable 
changeover from CDI to normal operation. 
Contact resistance in these plugs can develop 
after a period of time and cause intermittent 
operation. For the same reason, we frown on 
those designs we have seen using push-button 
or slide switches for the changeover function. 
Slide switches are particularly dicey in this 
regard because mere vibration can shift the 
"slide" to a point midway between the two 
settings. < . . . 

We favour a system of changeover whereby 
the original vehicle wiring is left unaltered. To 
this end, we have arranged with Watkin Wynne 
Pty Ltd to make available an eyelet/solder lug 
assembly which accommodates the existing 
wiring to the coil and the additional wiring 
from the CDI system. 

As shown in the photograph of a mock-up 
coil installation, an eyelet/solder lug assembly 


is attached to each terminal post of the coil 
and the wires from the CDI system are soldered 
to the lugs. Thus the two coil wires from the 
CDI system are terminated at the coil terminal 
posts and the outrigger terminals remaining 
are used to connect the 12V supply (via ballast) 
to the CDI and the points wire to the SCR 
trigger network. 

With this arrangement, it is easy to restore 
the vehicle to the original ignition system if 
the CDI has to be removed, as in the case 
when the car is sold. 

For those who wish to make up their own 
eyelet assemblies, the material we recommend 
is canvas reinforced bakelite, red vulcanised 
fibre (as used for making washers) or woven 
fibreglass board (similar to that used in PC 
copper laminate). Minimum thickness of 
material is 1/16 inch. The eyelets should have 
an internal diameter of 3/16 inch or to suit 
the terminal posts of the coil in the vehicle. 

There is no need to run an extra wire from 
the ignition switch to bypass the ballast resistor 
(or ballast wire in many vehicles). The voltage 
drop across the ballast resistor due to the 
converter current drain (the resistor is typically 
about 1 ohm) is fairly modest and does not 
impair the CDI operation. Even at high spark 
rates where the converter current increases, 
the battery voltage tends to rise anyway be¬ 
cause of high generator speed and thus com¬ 
pensates to some extent for the ballast 
losses. 

Painting the case black is optional. It is 
doubtful whether painting the box would im¬ 
prove heat transfer. 

Installation of the CDI unit may prove to 
be a problem in many cars as space can be 
very limited. The unit should be kept as far 
away as possible from the heat of the exhaust 
manifold and should not be mounted low 
down where it will often be splashed with 
water, if space can be found, a position either 
left or right of the radiator, where there is good 
airflow, is just about ideal. 

On some cars, the only space to mount it 
will be on the firewall. If this is the position 
decided upon the CDI case should be mounted 
on a pad of asbestos or polystyrene foam, to 
avoid its annoying whistle being radiated into 
the passenger compartment. 

It the unit is mounted on a flat surface, it 
can be attached simply by drilling three or four 
holes through the floor of the case and through 
the associated panel and secured with self¬ 
tapping screws. If mounted on a curved sur¬ 
face, suitable brackets will have to be fabri¬ 
cated. 

Make sure that the CDI case is solidly con¬ 
nected to the car chassis because it forms the 
electrical path for the converter current drain 
and the SCR trigger current. 

Spark plug and points gap settings should 
be set as for conventional ignition. Using a 
wider spark plug gap will increase the tendency 
for the insulation of the coil and spark plug 
leads to be broken down, and will render the 
system inefficient if changeover to the con¬ 
ventional system is needed. 

All spark plug cables and connectors should 
be in good condition and care should be taken 
not to have individual cables too close to each 
other to the engine block or head. It may even 
be necessary to make spacers for the cables 
using a material such as Paxolin or SRPB (syn¬ 
thetic resin paper board). This last measure 
will almost certainly need to be employed if 
the car runs erratically due to cross-fire or cable 
breakdown. 

TVRS (television and radio suppression) ig¬ 
nition cables should be replaced with standard 
cable if their resistance is much above 20k per 
lead, as checked with an ohmmeter. $ 
































IRH COMPONENTS 

Established 40 Years and here to stay. 




Metal Glaze Resistors 


Diamond spiralled meteJ 
gla/e element 
Ceramic substrata 
P lated-on copper 
end cap 

High temperatu 
soldered 
tarminat ion 


Miniature body 
.250 x 090 

25 thous. alloy plated 
copper leads 




Acrylic lacquer 
colour bands 


flammable mica filled 
phenolic jacket 


Vz watt @ 70° C .250'' x .090' 
Miniature Body Size 

m/s/ Lower Temperature rise (40C) 
fll/s/ Thick Film Reliability 
m/s. Generous Power Safety Factor 
m/s/ Fully Insulated Non-flammable 
Mica Filled Phenolic Jacket 
-fesi/tf! THE SAFE ONE 




Wire Wound Resistors 




Inorganic ?ir«proof 

Rectangular Ceramic Construction 
or... Precision Wound Non-flammable 
Resin coated Tubular Styles 



Pots and Presets 


Mm 





Standard and Miniature 
Carbon track Volume 
Controls and Pre-sets 
Wire Wound Potentiometers 


mu Hatn 


Ceramic Filters 

% 

V 



SFC-5.5MA for SOUND I.F. in TV 
SFC-10.7MA for FM I.F. 
SFD-455B for 455KHz I.F. 


IRH COMPONENTS DIVISION 

NATRON1CS PTY LIMITED 

The Crescent, Kingsgrove. N.S.W. 2208 
Wholly Australian owned, and the largest manufacturer 


All these components are available through most electronic suppliers 
but for detailed technical information complete the coupon and post to-day 

METAL GLAZE Q WIRE WOUND □ POTS & PRESETS Q MURATA □ 


NAME .. 

ADDRESS 
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LED flasher based on 
inexpensive 1C 


Here is a new 1C, designed expressly for flashing light emitting diodes, 
which is capable of operating from a single 1.5V battery, with a current 
drain as small as 0.32mA. Needing only one external component, 
a LED can be flashed for over two years, using a single cell. 

by DAVID EDWARDS 


The LM3909 is a monolithic oscillator 
specifically designed to flash LEDs (Light 
Emitting Diodes)., By using the timing 
capacitor for voltage boost, it delivers 
pulses of 2V or more to the LED, while 
operating on a supply of 1.5V or less. 
The circuit is inherently self-starting, and 
requires the addition of only one capaci¬ 
tor to function as a LED flasher. 

Packaged in an 8-lead plastic mini-DIP, 
the LM3909 will operate over a tempera¬ 
ture range of -25°C to +70°C. It has 
been optimized for low power drain and 
operation from weak batteries. In con¬ 
tinuous operation it should give at least 
the life calculated from the battery man¬ 
ufacturer's data; probably more due to 
a favourable end point voltage. 

Application is made simple by inclu¬ 
sion of internal timing resistors, and an 
internal LED current limit resistor. The 
timing resistors supplied are optimized 
for nominal flashing rates and minimum 
power drain at 1.5V and 3V. 

Fig. 1 is the schematic diagram of the 
LM3909, and also shows how it is used 
to flash a LED from a 1.5V battery. Tran¬ 
sistors Q1 and Q4 form a bistable pair, 
while Q2 and Q3 provide current gain. 
Zener diode D1 protects Q3 from 
damage when driving an inductive load. 


citor is forced to a potential below 
ground, so that the voltage between pin 
5 and pin 8 approaches 2.5, with pin 5 
positive. 

This voltage is applied across the LED, 
via the internal limiting resistor, and ex¬ 
ceeds the inherent 1.6V drop. Forward 
current commences to flow through the 
LED, which emits its characteristic light, 
while the capacitor commences to dis¬ 
charge. The time constant of this process 
is determined by the 12 ohm limiting 
resistor. 


Find your torch in 
the dark. The LED 
in this torch-black 
moulding near the 
front—flashes once 
every second con¬ 
tinuously. The torch 
uses AA cells and 
their life would be 
shortened slightly. 
Larger batteries 
would be less 
affected. 


When the capacitor is almost dis¬ 
charged, Q4 is biased on, and Q1 off, 
and the discharge process stops. The 
capacitor then commences to recharge, 
and the cycle starts again. The duration 
of each flash is determined by the capa¬ 
citance value, and by the discharge resis¬ 
tor. The interval between flashes is de¬ 
termined by the capacitance value and 
the charging resistor. 

The internal resistors provided for this 
purpose have been optimised for mini¬ 
mum power consumption at 1.5V and 3V, 
at the recommended flash rates. Figure 
2 shows how to connect the LM3909 for 
use with these battery voltages. Both of 
these circuits provide a light which 
flashes at 1Hz. 

These two circuits operate with 
average current drains of 0.5mA and 
0.8mA respectively. The 1.5V version has 



On first turning on, the 300uF elec¬ 
trolytic capacitor is not charged, Q4 is 
biased on and Q1 is biased off. The 
capacitor commences to charge through 
the two 400 ohm resistors, and the resis¬ 
tance selected at pins 1 and 8 (3k in this 
case). The time constant of this charging 
process is principally determined by the 
selected resistance. 

As the capacitor charges, the voltage 
at pin 8, and hence the emitter voltage 
of Q1, falls. The base voltage of Q1 is 
held constant by Q4 acting as an emitter 
follower. After about 1 second, the BE 
drop of Q1 is exceeded, and Q1 com¬ 
mences to turn on. 

In a regenerative action, Q4 turns off, 
and Q1 turns on. This in turn turns on 
Q2 and Q3, which then shorts the posi¬ 
tive side of the capacitor to ground. This 
means that the negative side of the capa- 



Fig. 1. Schematic diagram of the LM3909, 
with external components to make a 
complete flasher. 


an estimated life of 3 months with one 
AA size cell, 7 months with one C size 
cell, and 15 months with one D size cell. 
If alkaline cells are used, these estimates 
can be doubled. As the 3V version uses 
slightly more current, the estimated life 
would be slightly less, although a brighter 
flash is produced. 

On the above figures the use of an 
alkaline cell may be hard to justify on 
purely economic grounds, since it costs 
approximately 3.5 times as much as a 
standard cell, yet gives only twice the life. 
This is normal, and the alkaline cell will 
really only justify its higher cost at heavier 
current drains where it can, in some cir¬ 
cumstances, give up to 10 times the life 
of a standard cell. 

On the other hand, there may be fac¬ 
tors other than the cost of the cell that 
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would justify the use of the alkaline 
variety. Where continuous operation 
over a long period, without attention, is 
the primary requirement, the higher cost 
of the alkaline cell may be of minor 
importance. 

The battery life figures quoted were 
taken from the National Semiconductor 


operating frequency can be varied by 
changing the capacitor. One advantage 
of this circuit is that an on/off switch is 
not required, since no power is con¬ 
sumed when the probes are open circuit. 
A second advantage is that it has a low 
power drain. 

Fig. 4 shows how the LM3909 may be 
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Fig. 2. External con - 
nections for either 
1.5V or 3V opera¬ 
tion. The higher 
voltage increases 
current drain but 
gives a brighter 
flash. 


is the same as that of the 1Hz flasher, 
so that in the case quoted above, it 
would be 0.5mA on average. Thus the 
total power dissipated in the complete 
circuit would be 4.5mW. The total 
component count is four, while the total 
cost should be less than $3.00. The 
LM3909 retails at $1.05 plus tax, so this 
-o+v 



1.5V OR 3V 
FLASHER 
SEE FIG 2 


FOR 3V FLASHER Vz « V - 3 
FOR 1 5V FLASHER Vz = V - 1.5 


NOMINAL FLASH RATES 1Hz 


Corporation's literature on the LM3909 
and have been confirmed by a local 
battery manufacturer. 

Applications for these two circuits are 
almost endless. Located above fire extin¬ 
guishers and emergency exits, they serve 
to indicate their positions if other power 
supplies fail. As sales and advertising 
gimmicks, they can draw attention to 
desired products or services. One use 
around the house would be to serve as 
locators for keyholes and/or doorknobs 
in conditions of poor ambient light. 

Since the current drains of these cir¬ 
cuits are so small that, for larger batteries, 
the operational life is not seriously di¬ 
minished by their use, it is possible to 
fit them into torches as locating aids 
without significantly shortening the shelf 
life of the batteries. We did this, and the 
result is shown in the photographs. As 
there are only two components apart 
from the LED, it is relatively easy to find 
a place to fit them inside the torch. We 
used the space behind the reflector. 

The next circuit, shown in Fig. 3, is for 

71 61 5 
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FIG. 4 NOMINAL LOAD 

Fig. 4. A simple square wave generator 
using the LM3909. Frequency may be 
altered by varying the capacitor. 


a "Buzz Box Continuity and Coil 
Checker". This can also be used as a 
Morse code practice buzzer. Apart from 
a small loudspeaker and a battery, the 
only other components required are a 
resistor and capacitor. In operation, an 
audible note is produced when the test 
probes are joined together. The pitch 
and tonal quality of this note is depen¬ 
dent on the resistance and inductance 
of the components used to connect the 
probes. Differences between shorts, coils 
and a few ohms of resistance can be 
heard. 

For use as a Morse code practice os¬ 
cillator, the test probes are replaced by 
a standard Morse key. If desired, the 


connected as a square-wave oscillator, 
powered from a single 1.5V battery. With 
the values as shown, the frequency is 
1kHz, and the voltage swing across the 
nominal 10k load resistor is from 0.1V 
to 1.2V. The frequency may be altered 
by changing the value of the capacitor. 
The 10k pot is used to adjust for a sym¬ 
metrical waveform. 



Fig. 3. A simple audio oscillator which 
may be used as a continuity tester or 
Morse code oscillator. 


The LM3909 may also be used to 
obtain a continuous light, rather than a 
pulsed one. The circuit of Fig. 5 requires 
only 4mA of current. The LED is supplied 
with short, high current pulses at 2kHz, 
and appears to be on continuously. 

The final circuit, and perhaps the most 
useful, is for a low drain pilot light, for 
use with battery powered equipment. 
Fig. 6 shows the basic scheme. The zener 
diode is used to drop the excess supply 
voltage so that the flasher circuit obtains 
its correct voltage. The zener voltage is 
chosen so that the total voltage of the 
zener and the flasher circuit equals the 
supply voltage. Thus for a 9V supply, we 
would use a 1.5V flasher and a 7.5V zener 
diode. 

The total current drain of the circuit 



tinuously when fed pulses at 2kHz from 
this circuit. 


FIG. 6 

Fig. 6. A low drain pilot light for battery 
equipment. It flashes at 1Hz while ever 
the equipment is on. 

is the major part of the cost. Needless 
to say, it would not be possible to 
achieve the low power drain of the 
LM3909 using discrete components 
without spending a great deal more. 

A few points are in order at this stage 
concerning the choice of components for 
these circuits. Although almost any LED 
can be used, we found that those fitted 
into bezels did not have the visibility of 
those without bezels, particularly at large 
angles to the axis. This means that it is 
better to use the latter type of LED, as 
it is more easily seen from the side. As 
a bonus, these LEDs are usually cheaper. 

The electrolytic capacitors should be 
rated at 3V or more. Most electrolytic 
capacitors have large tolerances on their 
capacitance, so that it may be necessary 
to trim up from a lower value to obtain 
the correct flash rate. 

The resistors shown in the various cir¬ 
cuits can all be %W, while the small 
capacitors in Figs. 4 and 5 can be of 
almost any type, as they are not highly 
stressed. Pins 3 and 7 have no internal 
connections, so they can be used as tie 
points for the external components. 

We have not provided constructional 
details for any of the circuits, as this will 
depend on the manner in which they are 
used. Perhaps the easiest method would 
be to use small pieces of 2.5mm spacing 
Veroboard, with all components sol¬ 
dered directly to it. When soldering the 
LM3909, take care not to apply too much 
heat, as this may damage it. 

EDUC-8 COMPUTER 


Readers who have been following the 
Editor's EDUC-8 series will be pleased 
to know that all chapters are now 
being printed in one handy volume- 
the EDUC-8 Computer System. It will 
be available almost immediately, so 
place your order now. Price $3.00 plus 
60c p&p. 
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A general purpose 


Here's a stereo record player that you can assemble without too much 
strain, either on your pocket or your electronic know-how. Put together 
from oddments, it would be ideal for the rumpus room but, built up 
from the kit available through various suppliers, it could be featured 
in the living area. 

by DAVID EDWARDS & NEVILLE WILLIAMS 


We have described any number of 
integrated record players over past 
years, but there seems always to be 
room for one more—particularly if 
someone comes up with a product 
which makes the idea easier, or cheaper 
or better. In this case, the key product 
is a pre-assembled stereo amplifier 
module currently being imported by 
Dick Smith Wholesale Pty Ltd and 
available through as many suppliers as 
care to handle it. 

The module was actually reviewed in 
our May 74 issue and has been available 
since in limited quantities. Recently, 
however, new and larger stocks have 
come to hand making it possible to do 
what we had in mind originally-to fea¬ 
ture the module in a basic mains- 
operated record player. 

The module consists of a PC board 
assembly measuring 113 x 90mm, to 
which is attached a wrap-around 
aluminium bracket carrying (and form¬ 
ing a heatsink for) the two pairs of out¬ 
put transistors. A small outrigger board, 
held in place by nylon standoffs, carries 
additional circuitry which extends the 
basic amplifier to a complete stereo 
module with full volume, bass, treble 
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and balance facilities. 

We have not reproduced the full cir¬ 
cuit here, since it is not essential to the 
constructor who only wants to make 
peripheral connections to the module. 
In any case, a copy of the circuit is 
available for reference from the distribu¬ 
tors at 160 Pacific Highway, Gore Hill, 
NSW, 2065. It shows that, electrically, 
each channel consists of a one-transistor 
preamplifier, a passive tone control sys¬ 
tem, and a conventional 4-transistor 
main amp with complementary class-B 
output stage, negative feedback and an 
output coupling capacitor. 

The acoustic power output available 
will depend on the level and regulation 
of the power supply voltage, and on the 
impedance and efficiency of the 
loudspeakers provided. The amplifier 
can typically be operated from a simple 
4-rectifier bridge fed from 20-22V trans¬ 
former secondary and delivering a no¬ 
signal supply voltage of about 30VDC. 
Filtering can be provided by a single 
electrolytic, which might be as small as 
IOOOuF but which could be increased to 
advantage to 2500uF or higher, for 
reduced hum. 

In these circumstances, the electrical 


power output from the amplifier is likely 
to be 6 to 7 WRMS per channel with a dis¬ 
tortion content ranging from just under 
1% THD at typical room volume to 
about 2% approaching overload. This is 
somewhat higher than accepted hifi 
standards but quite acceptable for an 
amplifier that is going to be used with 
a non-specialist pickup and loudspeaker 
system. 

To make up a complete record player, 
the constructor will need the following: 

Stereo amplifier module as described 
above. 

Three 50k log dual potentiometers 
(volume, bass, treble) and one 50k linear 
single potentiometer (balance). 

Control knobs and possibly a panel 
plate. 

Power supply components (switch and 
indicator light optional). 

Record playing deck complete with 
stereo crystal or ceramic cartridge. 

Base to accommodate deck and 


player 


amplifier, preferably complete with 
perspex cover. 

Two loudspeaker systems. 

The usual "sundries": power cord, 
wire, solder, screws etc. 

Dick Smith's catalogue, published 
with our April 75 issue, gives a good 
guide to the likely cost of these various 
items. The relevant page of the 
catalogue is 40a under the heading 
"Project 250"—his title, not ours! 

Fundamental to the project is the 
stereo amplifier module which is being 
marketed directly and through other 
suppliers at a suggested retail price of 
$14.95. Included with the module is a cir¬ 
cuit and instructions which can be read 
in conjunction with this article. 

The rest of the items are quite stan¬ 
dard and could variously be bought, 
salvaged or contrived, according to the 
constructor's own initiatives. However, 
the aforementioned supplier(s) will 
presumably be offering the module plus 
potentiometers for $19.95; or module 
plus potentiometers plus power supply 
components for $29.95 (pack and post 
extra in all cases). 

As indicated earlier, the amplifier can 
be used with any ordinary medium to 
high output crystal or ceramic cartridge 


Above: the complete player built up from 
parts suggested in the recent Dick Smith 
catalogue. At right: the wiring diagram. 
Our inclination would be to trim off the 
ends of the panel and delete the extra 
controls, leaving only the four essential 
knobs and the indicator lamp. 
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installed in any normal playing deck or 
changer. This, in turn, can be mounted 
on any available base, whether bought 
or home-made, provided there is room 
to fit everything in and without having 
the drive motor fall too close to the 
amplifier and wiring. 

However, a base to suit the purpose 
is available for $9.50, a perspex lid for 
$11 and a BSR automatic changer with 
cartridge for $44.00. 

As far as loudspeakers are concerned, 
it is logical to choose sensitive wide- 
range types, to make the best use of the 
available power, and of 8 ohms 


impedance. There is room here for bar¬ 
gain hunting and handyman initiative 
but, again, the Dick Smith catalogue 
offers the SP620 system with 8in woofer 
and 2in tweeter complete in a fully 
finished enclosure for $24.50 each. They 
are strictly an economy design but they 
are neatly finished and provide accept¬ 
able sound. 

Allowing for possible incidentals like 
a fascia panel, mains switch and indicator 
light, this would add up to about $150 
for a complete record player that would 
certainly look the part, be equipped with 
a record changer and deliver an output 


of about 7W RMS per channel. 

Most of the information you will need 
to assemble the player can be obtained 
from the accompanying diagram, which 
is more detailed than available from the 
distributor's own literature. 

Beginning with the power supply 
arrangements, the incoming 3-way 
power flex should be clamped securely 
inside the case to take any stress to which 
it may be subjected. The earth lead 
should be looped through and soldered 
to a lug secured under the transformer 
mounting screw. Further wiring, radiating 
from this point, earths the amplifier via 








































































NEW ALL-TRANSISTOR STEREO AMPLIFIERS 
ULTIMATE IN DESIGN—LONG DEPENDABILITY 

Using all silicon transistors 50 WATTS—RMS 


POWER OUTPUT: 

25 watts per channel R.M.S. Total output 
50 watts R.M.S. 8 Ohms 
FREQUENCY RESPONSE: 

20 cycles to 40,000 ± IdB 
HUM & NOISE: 

Aux. 70dB. Mag. 60dB. 

INPUT SENSITIVITY: 

Mag. 2mv. Aux. 250mv. 

EQUALISED: 

Mag. RIAA. 

TONE CONTROLS: 

Bass 50 c s ± 13dB. Treble 10kc s 1 5dB. 
HARMONIC DISTORTION: 

Less than .05 per cent. 

LOUDNESS CONTROL: 

50 cs 10dB. 

SCRATCH FILTER: 

(high filter) at 10kc s 5dB. 


SPECIFICATIONS 

RUMBLE FILTER: 

(low filter) at 50 c s 5dB. 

PROVISION FOR TAPE RECORDER: 

Record or playback with din plug connector. 
SPEAKER SWITCHING: 

Two sets of speakers can be connected and 
selected by switch on front panel; they can 
also be driven together 
HEADPHONES: 

Headphone jack is situated on front panel. 

DIMENSIONS: 

16V5in. x 11 in. deep x 5" high. Weight 16lbs. 

POWER SUPPLY: 

Regulated power supply.with switching pro¬ 
tection for output transistors. 
SEMICONDUCTORS: 

30 Silicon transistors plus 7 diodes. 



— MODEL C. 700 — 

Cabinet available in teak or oiled walnut 
metal trim. $ 1 2.00 extra. 


$140.00 

CABINET 

EXTRA 

PLUS 

FREIGHT 

finish with matching 


PROVISION FOR 4 CHANNEL. All units wired with sockets & control for simulated 4 channel 
only requires the addition of two extra speakers. 


MAGNAVOX & PHILIPS SPEAKER KITS 


NEW MAGNAVOX-PHILIPS 3 WAY SPEAKER SYSTEM 

FREQUENCY RESPONSE 35Hz to 25KHz 
POWER HANDLING CAPACITY 30 Watts R.M.S. 


DRIVE UNITS: 

Magnavox 8-30 High Performance 
8in. Bass Unit o Magnavox 6.J 
—6in. Mid Range Speaker Philips 
High Fidelity Dome Tweeter. 
SPEAKER KIT: (less cabinet) com¬ 
prising 1 8-30 speaker, 1 6J 

speaker, 1 Philips dome tweeter, 
1 Imh. inductance, 1 8 mfd. & 1 


4 mfd. polyester condenser, 1 3“ 
& 1 6" tube, innabond & speaker 
silk, plans for cabinet. 

$40.00. Reg. Post & Packing $3 
Extra. 

CABINET AVAILABLE 


- MAGNAVOX 
PHILIPS 2 WAY - 

AS FEATURED IN JAN 75 
ELECTRONICS AUST. 
COMPLETE KIT OF PARTS. 
Less cabinet. 

$35.00 

post & packing $3.00 extra. 
CABINET AVAILABLE. 


- PHILIPS 2 WAY - 

AS FEATURES IN MARCH 75 
ELECTRONICS AUST. 
COMPLETE KIT OF PARTS. 
Less cabinet. 

$32.00 

post & packing $3.00 extra. 
CABINET AVAILABLE. 


24 WATT R.M.S. HI-FI SYSTEM $229.00 


) i 
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PIONEER SA500A or EXPO 1212 AMPLIFIER 24 WATT9 R M d no , 

Channel) IN WALNUT FINISHED CABINET WITH HIGH FILTER LnuflNF^rnM 

TORT.§N TA BE E TT M ErV T H 0 A R N 

A,™ vv/irlT' DfcllkK I HAN 0.5% AT FULL RATED OUTPUT flARRARn k 

S^EAICE^SYSTF.M.VHw/phm ?.T W n! TH BASE & COVER. TWO FOUR WAY 

PHIL,PS ™EETERS IN EACH SYS- 


NEW PLAYMASTER 143 AMPLIFIER 
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As featured in Sept Et Oct. 
issues of Electronics 
Australia. 


$72.00 


Complete kit of parts including all transistors for this high fidelity 25 watt amplifier, 
silver anodised panel with t>lack lettering and matching silver anodised knobs Et 
special transformer with electrostatic shield. Reg. post Et packing $3.00 extra. 

De luxe version of the 143 amp. with high Et low filters as used in the 140 
playmaster plus loudness control $7.80 extra. 


CLASSIC RADIO 


NEW N.C. 310 DELUXE 
TRANSCEIVER 

For 27240 or 27880 Khz operation (state.which 
required) with switch position for additional 
two-channels tone call signal, noise squelch 
control, circuit contains 13 transistors, diode 
and thermistor. Transmitter stabilitv 
crystal controlled .005 Ceramic filter. Aeria'l 
9 section telescopic powerecTby 8 1.5v UM3 
batteries. Range up to 10 miles depending on 
conditions. Battery check meter. Attractive 
and durable die cast case with provision for 
external speaker, aeral and power supply 
$49.50 

REG. POST $2.00 EXTRA 

At last a breakthrough in the cost for high 
quality portable radio transceivers of the 
walkie-talkie hand-held type. We are in¬ 
troducing and offering for sale a fully PMG 
approved transceiver. 


245 PARRAMATTA RD, HABERFIELO 2045 
PHONES 798 7145, 798 6507 
















RECORD PLAYER 


the power supply, and also earths the 
bodies of the various controls, together 
with the panel on which they are 
mounted. 

And here a word about this panel: 
included in the catalog components, the 
panel we show was actually a surplus one 
from the now obsolete Playmaster 136 
amplifier, with the title blacked out and 
replaced by "PROJECT 250". It has posi¬ 
tions for an off-on switch, a 4-channel 
switch, a pilot light, and an input selector 
switch, none of which are essential to 
the present project. If you do decide to 
use this panel, which is offered as an 
economy measure, you will have to de¬ 
cide what to do about the extra holes. 

The diagram shows how we wired an 
off-on switch and a pilot light. We used 
dummy switches in the 4-channel and 
selector positions. Alternatively, these 
could be wired as in the Playmaster 136, 
although this will entail the expense of 
extra sockets and loudspeakers. If you 
decide not to fit these extras, the ends 
of the panel could be trimmed off neatly. 

We solved the problem of attaching 
the panel by simply glueing it in place 
with Araldite, after cutting clearance 
holes for the controls in the wooden 
front panel. 

Two wires from the mains must con¬ 
nect to the player motor-just where 
should be obvious enough on inspection 
of the motor you plan to use. Be careful 
with any such wiring, and make sure that 
nothing can come adrift or short against 
other components. 

In most production type players the 
fine, flexible leads from the pickup arm 
are brought out to a tagstrip, more or 
less as depicted. There is usually an extra 
lead (shown dotted) to earth the pickup 
arm, and links between the centre lug 
and one lead of each stereo pair. When 
the figure-8 shielded connection is made, 
as shown, to the volume control (or to 
an input selector switch) the braid effec¬ 
tively earths the pickup arm, the frame 
of the player and one side of each stereo 
input to the amplifier. 

An important point is the connection 
of 0.068uF capacitors across each half of 
the cartridge. This is essential to allow 
the cartridge to be used with the 50k 
volume control specified for the 
amplifier. The value specified is a good 
compromise. A larger value would give 
more prominent bass, but at the expense 
of pickup output; lower values would 
give more signal level, but the sound 
would be progressively more "thin". 

In our original review of the power 
module, we suggested the use of a 
power transformer rated at 21.5V and 
lA-a figure that applied to a particular 
local transformer then available. As cur¬ 
rently supplied, the kit contains a 
somewhat larger imported multi-tap 
transformer and the most obvious 



Looking inside the player , with the motor tilted up. The amplifier module is at lower 
right , power transformer at centre left. 


choice is the 20V tap, which still gave 
the requisite 30V DC output. In the 
absence of manufacturer's data, we sug¬ 
gest that you do not go significantly 
above this figure. 

The power supply components can be 
mounted on a tagstrip or tagboard; 
layout is not critical, provided all the cor¬ 
rect electrical connections are made. 
We suggest a 2500uF filter capacitor with 
a nominal working voltage of not less 
than 35. If your kit turns up with a IOOOuF 
capacitor wire it in and it will work well 
enough. However, an extra 2500uF 
capacitor bought and wired in parallel 
will minimise power supply hum. 

Before mounting the amplifier 
module, sort out and identify all the 
relevant wires, as shown on the diagram. 
Some of these are twisted pairs (shown 
with asterisks), some have single colours 
and others have two colours. You should 
be able to sort them out without too 
much trouble. The two shielded cables 
attached to the front of the PCB have 
their shields trimmed back and are then 
connected as shown in the insert. 

A figure-8 shielded pair for connec¬ 
tion to the volume control, the three 
wires to the balance control, and the 
four leads to the loudspeaker sockets 
can be attached to the module, which 
can now be mounted in the case, using 
a single screw as in the diagram. Then 
the wires to the controls can be con¬ 
nected, as well as the leads to the power 
supply and the speakers. 

The module should be positioned as 
far away from the power transformer, 
motor and mains wiring as possible. 
Tuck the connecting wires down against 
the baseboard, and close to the earthed 
potentiometer bodies. This will help to 


minimise the effects of the magnetic 
field radiated from the motor and trans¬ 
former. If necessary, individual leads can 
be altered in length to ensure a better 
layout. 

As mentioned earlier, two plug and 
socket pairs are required for the 
loudspeaker connections. The exact 
type doesn't matter all that much, 
provided that they are polarised and that 
you observe the same polarity conven¬ 
tion for both channels. 

In the same way, observe the same 
convention when you wire the loud¬ 
speakers, with a particular connection 
going to a particular pin on each plug. 
It doesn't really matter which way round 
the loudspeakers are connected to* the 
amplifier as long as both channels are 
wired the same. 

Most loudspeaker systems, these days, 
are fitted with polarised sockets or plugs, 
or colour coded leads. If not, the 
speakers themselves usually have a paint 
spot or a coloured washer to distinguish 
a particular voice coil connection. If there 
is nothing else to guide you, brush the 
speaker leads across an ordinary 1.5V 
torch cell and note the polarity which 
causes the cone to move forward in the 
housing as the circuit is made.-Mark the 
lead which is touching the positive of the 
battery as "plus" or "active". To be uni¬ 
formly conventional, wire the system so 
that this lead connects to the "active" 
amplifier output, shown as the round pin 
in the diagram. 

And that is about the end of the story. 
At this point, the record player should 
be ready for a long and happy life, with 
no more than an occasional replacement 
stylus and, in some players, a spot of oil 
on the spindle and idler bearings. £ 
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Amp 

Are you sick and tired of buying kits 
that aren't complete? Well we know how 
frustrating It can be for you. But once In 
a while we can do .something to make 
you happy and our life a little bit easier. 
So here’s the good news — 

We have made special arrangements to 
Import a large number of high quality 
pre-assembled amplifier modules. YES 
THEY ARE ABSOLUTELY COMPLETE. 
WE GUARANTEE NOT A SINGLE 
PART MISSING. All you have to do Is 
wire In the four controls, connect a 
power supply and you have a fully 
working amplifier. 

There are no special parts, ICs etc. in 
this amplifier. It Is entirely conventional 
using OTL (output transformerless) 
design. Transistors are epoxy types from 


Motorola, Caps and resistors are Philips. 

10 transistors and 4 diodes. Need we say 
more? Ready to take ceramic pickup 
direct or magnetic vfa,a pre-amp. 

Give it a go. Whether you're an advanced 
constructor or a beginner you’ll get this 
going In no time. We supply full Instruc¬ 
tions, circuit etc. 

• COMPONENTS WORTH MORE THAN 


• HEATSINK, FULLY TINNED PCB, 

10 TRANSISTORS, 4 DIODES. LOW 
DISTORTION OTL DESIGN 

• PREAMP/TONE CONTROL NETWORK 
BUILT-IN 


ASSEMBLED AMPLIFIER 


From Only 


• HUGE COST 
BREAKTHROUGH 


• FULL PROVISION FOR VOL, 
TREBLE. BASS AND BALANCE 

• 25 WATT PEAK TOTAL POWER 
(12.5W TOTAL RMS) INTO 8 OHM 
SPEAKERS 

• GUARANTEED NO PARTS MISSING 

• ALL PARTS READILY AVAILABLE 

• PHILIPS CAPS, RESISTORS. 
MOTOROLA TRANSISTORS 


PROJECT 250 
25watt Stereo 


PROJECT 250A KIT includes fully built end tested amplifier, 
full circuit and suggested power supply circuit. Simply add your 
four pots — 3 x 50k dual log and 1 x 50k single linear — various wires 
and a power supply. Approx. 24-30V @ 1A. AMAZINGLY LOW 
PRICE ONLY $14.95 (P & P $1.00). 

PROJECT 250B KIT exactly as 250A above but also includes 
four rotary pots. All you need to add is a power supply and 
some wire links. $19.95 (P& P$1.50). 

PROJECT 250C KIT includes amp and controls as 250B above. 

Plus a full power supply kit. It will take under an hour and some wire 
links to complete the amplifier. Here is a COMPLETE kit for a 25W 


OTHER SUGGESTED ACCESSORIES FOR 
THE PROJECT 250:- 


Money back If not satisfied. Yesll The 
usual Dick Smith guarantee applies to 
this kit. Inspect for 7 days and return If 
not satisfied, untouched, and we will 
refund your money less P & P. 


amplifier for $29.95 . 

- —V w (P & P $2.00). 

1 SP620 8” Woofer and 2” 1 

Tweeter in Cabinet. 

$2 koo\ 
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THE SYSTEM . 

excelled 

1 * accuracy 

WHY BY THE 

ATOMIC FREQUENCY 

STANDARD! 


Mode, by the no moving parts - 

mOUS'NATlOWL -^FULLY ELECTRONIC. 

SEMICONDUCTOR Y^K^ncreoible -minute a 
CORPORATION' V 8 S*l M0NTH '' ACCURACY 

* LIGHTS UP LIKE A NEON ^Xt^/tTLBY 

in t N heoark TO " EA0 ^aSSbano WITH8ATTERY 

* TIME in hours minutes * FULL12 M0NTH guara ntee. 

AND EVEN SECONDS. 1 

^ O A pull satisfaction guaranteed? 

Jlf/ GUARANTEED > 

* W (REG. POST It MONEY REFUNDED IF NOT 

S 2 . 00 EXTRA )4 SATISFIED ^ ^ ^ k /yAj 
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PROFOROS DC-8 ELECTRONIC 
ALARM CLOCK. Just arrived!! This digital 
electronic clock is the ultimate. Big bright gas 
discharge display of hours and minutes plus 
AM/PM. Automatic zero on switch-pn. 

Separate push-button setting of hours and 
minutes plus 'Hold' for accurate setting. 

Electronic alarm can be set to the minute with 
switch enabling a check of alarm setting at any 
time (alarm operates on 24 hour basis!?). 

Alarm can be set to operate in 'Snooze' mode _ 
by pressing a button which gives a seven minute! 
alarm cycle. * 

240V operated and futuristic looking styling. 
Yes, Dick really has‘sorted out the electronic v 
clock business!! Not a kit but fully built. Oum 
kits have been a sel‘ 
order on this one! 


mm 


mm? 


Easy to operate with slider controls for 4 mic. 
inputt which can be individually switched from i 
600 ohm to 50k. Also has phono magnetic input 
,r ° m 30 <o 20.000 Hr. B.tttry powered 
U x 216). Use as 4 channel mono or 2 channel 
stereo mixer. Only $44.85 


erne kit $2£9o [ 

±g:o& 

-cohos: Kir *0 i 

puisne cfsB^'Oot 


pprto/ML 

_ ^ secoHos" K/r * D 

Full circuit board supplied 

• Easy to understand instructions 

• Operates on 240V mains 50 or 60 

cycle ^^ 

• 12 or 24 hour display Coming Soon.. 


speaker in walnut cabinet with 
black grill cloth. 

Built in volume control, 
so that sound can be 
adjusted independently. 
Measures 11Lx9’/,Wx4’/4D 
approx. 

{ftp 

v 5 o ^f 2' 50 



\ ^Crystal conversion kitL 
j * 12V battery operated 
version. . 

Crystal standby for] 
power failure 

Watch E.A. for details^ 



CASSETTt 
holder 

Keeps 'em handy and saves losing your favourite 
recordings. Holds cassettes in or out of cases. 
Spring grips prevent them sliding out 15cm cube 
with revolving base and timber look finish. 
Capacity 32 cassettes without case or 
20 in cases. 

WB200 G.D.O 

FET transistorised. 

Professional instrument 
with no spurious dips. 

Operates from 400kHz 
to 200MHz in 7 bands. 

Tone modulation. AF 
output. High accuracy 
and stability. Ideal para¬ 
sitic sniffer, Wavemeter, 

Sig gen etc. etc. _ 

- l - 

Mole* Pint from 


TL8C COILED TEST LEADS 

A versatile set of leads, fully insulated. 6" probes 
(me. tipi are slim enough to reach awkward test 
points. Phasetip meter plugs have fully insulated 
handles. Extedn to 96" (Yes - 8feet!) retract 
to only 16" Pair - red and black 

PH58 fNDOOR/OUTDOOR PAGING 
HORN Here s a real de luxe Weatherproof 
Horn Speaker with diecast metal horn. As used 
extensively in factories etc. Handles 15W 
peak and matches 8—16 ohms. Frequency 
response from 360-7000Hz with a special 
rubber edge dampening to eliminate resonances. 
Complete with swivel bracket 
and measures 5" x 8" 

//jjfr/y recommended 

$22'5o y 
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KIT56 High Power Strobe (E.T. Aug 71/25 

Top Projects) Ideal for parties, dances etc. to > 
create dazzling effects. Uses large 7" satin finish < 
reflector exactly to original specs Single tube 
can easily be converted for 2 tube operation. 
Don't confuse with cheap, less powerful units 
Now only $22.50 (p&p$ 100 ) Strobe Caps 
6.5 uf 250Va.c. $3.50 each. 


JL 
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The latent 2element* 
V.H.fJFM.ierial with 
vertical & Her ironfall 
'insationjmust* 
^od reception. 

_ ! (hr nx^ or outdoor ( 
rrtointin 


i GPfyifi pu ^ hase of components enables us to 
} KcPC/Ce the price of this kit. Presented in 
two stages: CoJ/iCc/ 

Basic 20MHz Cent e r has 4 .- decade LED 
I readout with leading zero suppression. Crystal 
\ timebase for self calibration or ext. cal. IM 50pf 
, in Put impedance and 50mV to 10V rms sensi 
tivity. There can't be a better, cheaper instrument] 
anywhere. Now reduced to — ~ 


200MHz Prescaler extends the capability of the 
f basic 20MHz by a factor of ten. Well worth 
buying the complete kit for - 


.. in»uumci 

*9500 

< the capability of the 
f ten. Well worth 





PT2 TERMINAL STRIP 

A handy strip for loudspeakersTowe^upphes 
etc. 2 push type terminals to grip wires for 
quick disconnect. Only^C^\C 


We've slaughtered the price of Molex pins with 
this huge purchase. Why risk damage to delicate 
1C s when you use this professional socket strip 
(which also helps when servicing)? Available 
in following lengths: 

50 lugs $1.25 

100 " 2.00 

500 " 9.00 

1000 " 12.00 

5000 " 50.00 

manufacturers get u? to quote \ 
on larger quantities 


BATTERY HOLDERS 

Give projects that professional look and 
sound. More convenient than soldering 
batteries intojcircuit. All have leads for 

" f connection to PCB etc. 


NOTE. All our kits use top quality components, 
where possible to the specs, given in articles. 
Occasionally we are forced to substitute 
alternative components because of availability 
problems, but these are checked out with 
magazines concerned. 

_ 

, jTHaltshks ?] 

\ you "end ate of the* 

\ txy t/Ot* HrrKbCHOk 

MAGNETIC MIC HOLDER MH-1 

Handy for amateur mobiles and a host of other 
uses. Magnetic base saves drilling holes/ — 
and is easily shifted. Could save X 

expensive damage to your mic. / 

)c A 


KIT79 ET702 Radar Intruder Alarm 

Uses microwaves to detect movement within 
10M range by the Doppler principle. Now you 
can build a unit that operates on the same 
principle as the professionals use. Even works I 
through timber and plastic wail panels and 
screens" Operates from mains or batteries 
(extra). Complete kit $54.00 (p&p $ 100 ) 

CL 8960 Radar module $32.00 (p&p $ 100 ) * 

$4 96 ^ P CB $T75 Kit for mains PSU (PS2VA) 



DONT FORGET OUR AMP KITS 
Playmaster 143 $69.90 ETI422 $118 no / 
rear panels now) 5118 00 



ixpensive damage to ^ 

forortjy. 


AA penlight cell 
”(6V) BH/4W LfA 

12 x 2AA JJr 

(6V) BH/4L L&C 

x C cell (6V) BH/4C 601 

x D cell BH/ID 4 Of) 


DICK SMITH 




ducted 

norm 

speakers, 

SP625 6!4" woofer, 
2" tweeter 

114V x 9" x 5V' app 
. Handles 10W. 

170 to 16.000 Hz. 

, Ideal for use with 
' Project 250 amp. 


Just tell a builder or handyman about thi^ 
fantastic gadget - locates any metal object - 
wires, pipes, reinforcing steel, even nails, inside 
walls and plaster etc. 

• Light comes on in presence of metals 

• Penetration/sensitivity control locates metal 
6" away 

• Supersensitive electronic circuit pinpoints 
even small nails 

• Easy to operate from 9V transistor battery 
Range depends on size of metal object. Ideal 
for electricians who once had to pay $30—$40 
for such a unit. And only^ 

(9V battery75c extra)£ p&D 

^7l/75c 

hyone on the beach- 
you&utf fad a fortune ! 


aiso at CITy ,25 York St 
tel: 291126 


ELECTRONICS CENTRE 160-162 Pacific Hwy BANKSTOWN 

Head Office & Mailorders Gore Hill N.S.W2065 361 Hume HWV 

p&p sop mm te |. 4 39 53n 




































































AM sidebands: a mathematical fiction? 


One of the oldest of all arguments in the world of wireless is that 
to do with the alleged generation of sidebands when a transmitter 
is modulated. Do sidebands exist at all or are they a piece of math¬ 
ematical fiction? If sidebands do exist, can we manage without them? 
So run the arguments. 


The subject was revived recently by 
a letter from a reader in Western Aust¬ 
ralia. To be sure, he didn't personally 
raise all the questions that are tradition¬ 
ally the basis for argument, but they came 
up anyway when the discussion got loose 
within our technical staff—a mixture of 
"oldies" who had heard it all before and 
"young'uns" who had never had to justify 
their automatic acceptance of what the 
textbooks now say. 

Lest this statement should seem to 
be a rather strange one, let me emphasise 
that arguments about the existence of 
sidebands were very common at one 
time, with literature supporting both 
points of view and with some of the 
pioneers going to the eternal reward, still 
ignoring or denying sideband theory. 

Here's the letter: 

Dear Sir, 

Perhaps you could help me with the 
following query: When an RF signal Fc 
is modulated by a low frequency signal 
Fm, thus varying the amplitude of the RF 
signal, two sidebands are generated , 
namely Fc + m and Fc—m. These contain 
the modulated information also. 

My query: Why not suppress the two 
sidebands? Surely all the information is 
contained in Fc. Thus , a receiver tuned 
precisely to Fc would receive the carrier 
and resolve it by responding to the 
amplitude of Fc at any instant. What then 
is the use of single sideband? 

G.E. (Tuart Hill , WA) 

As I said, the letter doesn't spell out 
all the hoary old questions but they 
emerge as soon as one starts to discuss 
the subject. I know they do, because they 
did: In our office a few weeks back! 

The accepted theory of amplitude 
modulation runs something like this: 
When modulation occurs in a transmitter, 
at least four frequencies are present in 
the output: the original carrier frequency, 

60 ELECTRONICS Australia, July, 1975 




the original (audio) modulating fre¬ 
quency, the sum of the two and the 
difference. Because the modulated stage 
works into an RF load, the audio compo¬ 
nent is not sustained but the other three 
frequencies are, being equivalent to the 
original carrier and a pair of sidebands, 
displaced either side of the carrier by a 
frequency difference equal to the original 
audio component. 

Modulation with a single tone occurs 
rarely in practice-mainly during test 
transmissions or when the station is 
transmitting the time signal. At other 
times, modulation is by speech or music, 
resulting in a complex array of sidebands. 
But, whatever the situation, the com¬ 
posite signal—carrier plus sidebands—is 
ultimately accepted by the receiver and 
processed to recover the desired audio 
component. 

So much for the capsule summary. 

By convention, what takes place in a 
transmitter is defined as "modulation". 
In a non-linear audio amplifier, the in¬ 
teraction of two or more frequencies is 
more commonly (and curiously) referred 
to as "intermodulation" while, in a re¬ 


ceiver, it turns up as a "heterodyne" or 
a "beat". Though quite different in con¬ 
text, all these phenomena are basically 
similar in that they produce sum and 
difference products in addition to the 
input frequencies. We are therefore not 
talking about a unique situation. 

But let's get back to amplitude modu¬ 
lation, as such. 

Given half a chance, those mathe¬ 
matically inclined will come up with a 
row of symbols which indicate very 
clearly (to them) the nature and ampli¬ 
tude of the modulation products in a 
transmitter. They will point tq compo¬ 
nents in the expanded expression and 
say: "there's your carrier, constant and 
unvarying; there's your upper sideband 
and there's your lower sideband." 

Q.E.D. Point proven. We can all go 
home! 

To be sure, it looks very neat and tidy. 
And it certainly fits in with modern prac¬ 
tical applications where one can filter out 
the carrier and/or one of the sidebands 
and still resolve the modulation in a dis¬ 
tant receiver, provided the receiver sup¬ 
plies a locally generated signal of suitable 
amplitude and phase to substitute for the 
missing carrier. 

But, leaving aside these relatively 
modern extensions of amplitude modu¬ 
lation, what seems obvious and trans¬ 
parent to someone who thinks in 
brackets and squiggles is not necessarily 
so to others who rely more heavily on 
mental models. 

And let's face it: if you have a single 
frequency signal, determined perhaps by 
a very stable crystal oscillator, and you 
change its amplitude, it does not follow 
that there are any frequency implications 
at all. What if you just wind down the 
oscillator voltage very slowly? Would 
that produce sidebands? And if not, why 
should modulation at a higher frequency 
do so? 

That is the way the no-sideband 
exponents used to argue. Maybe they still 
do, just as there are some who still sup¬ 
port the flat-earth theory! 

At first glance, one might assume that 
they could be shot down in flames by 
simply referring to the effect of sharply 
tuned circuits at the output of an AM 
transmitter or the input of an AM re¬ 
ceiver. As the bandwidth is decreased 
progressively, the higher frequency 
modulation disappears first, as the outer 
sidebands are suppressed—seemingly a 
simple proof of their existence. 

But there is an answer for that one. 

The no-sideband champions point out 
that tuned circuits or filters exhibiting a 
progressively narrower passband, by im¬ 
plication exhibit progressively higher 
"Q". As such, they exhibit a progressively 
higher "flywheel" effect, resisting short¬ 
term changes in the oscillatory voltage 
and therefore short-term changes in 
amplitude occasioned by higher fre¬ 
quency modulation. Who needs the si¬ 
deband theory? 

In presenting the argument, they can 






be thoroughly convinced, and with good 
reason—essentially they are not wrong! 

While they might not admit it, they are 
describing in their own way the same 
phenomena that the mathematician is 
describing with his symbols. And while 
the former group finds difficulty with the 
sideband aspect of modulation, it isn't 
hard to find mathematicians who have 
never gone past their formulas; to whom 
the alternative thought pattern has never 
occurred: bandwidth, Q, flywheel effect, 
resistance to amplitude change. 

Curiously enough, argument is likely 
to unearth yet another type of thinker 
who is very much at home with graphical 
representation. Such a person may well 
construct three sine waves on a sheet 
of paper, the carrier and two sidebands, 
each appropriately displaced in fre¬ 
quency. By now plotting the instan¬ 
taneous arithmetic sum of the three, he 
can come up with a classic amplitude 
modulated wave. 

Nor is the idea of summing the carrier 
and sideband components a mere gra¬ 
phical exercise. It happens as a matter 
of course in physical circuitry because 
of the fact that individual points in the 
circuit can only be at one potential at 
one time, and this has to be the instan¬ 
taneous resultant of all the individual 
input components. 

While tedious, the graphical method 
probably illustrates better than any other 
that the concepts are simply alternative 
ways of describing the same phenom¬ 
enon; they are not mutually exclusive. 

As an extension of all this, it is interest¬ 
ing to consider what happens when an 
amplitude modulated wave passes 
through, say, a diode detecfor. 

It is possible to regard the process 
mathematically as the recombination or 
intermodulation of three RF components 
which reach the detector input. All of the 
products of this process which fall in the 
RF spectrum are suppressed by the RF 
bypassing, leaving intact the one 
component that is sought: an audio 
component, equivalent to the original 
modulation. 

But, to take an alternative point of 
view, it might logically be argued that 
the diode cannot be at several potentials 
at the same instant; it can only be at one 
potential which is the instantaneous sum 
of all the RF components. Therefore the 
diode input voltage follows a pattern 
which is as plotted by the aforesaid 
graphics expert—a modulated wave. 
When this is rectified, then integrated by 
the low-pass filter, the audio component 
emerges. 

On the surface, the two statements 
appear to be entirely different but the 
fact is that they are both correct. They 
simply describe the one situation from 
two quite different points of view. 

Having said all this, the answer to G.E.'s 
specific question is not hard to find, and 
it can be answered using a range of 
concepts. 

Considered in isolation, the carrier 


CALCOMP AUDIBLE 
CONTINUITY TESTER 


SAFE 


LIGHTWEIGHT 



EFFECTIVE 


COMPACT 


it Replaces buzzer and bells and danger of inductive 
kickback 

it Audio tone varies with resistance (0 to 50 OHM) 

it Open circuit 9V at the probes 

it Short circuit current 6mA 

it Fits your hand and your tool box 

it Safe for semiconductors 

it Measures only 70mm x 35mm x 95mm 

$ 12.93 including sales-tax plus P & P $1.00 


AUSTRALIAN TIME EQUIPMENT PTY LTD 

192 Princes Highway, Arncliffe, N.S.W. 2205 


Phone: 59 0291 


For fine detail work 


—a hands free 
magnifier 



The Magna-Sighter is a precision 
3-D binocular magnifier that leaves 
your hands completely free for work. 
It has hundreds of applications, 
and is invaluable for scientists, 
technicians, craftsmen, toolmakers, 
hobbyists, etc. Slips easily over the 
head-over glasses, too. Proved 
and used by many U.S. universities, 
space research bureaux, govern¬ 
ment departments and major 
industrial organisations. Available 
in 3 different magnifications. 

Price $18.00 

STC 721 


MASNA-9GHTER 

For further information send this coupon today: 

r .. . —, 

STOTT TECHNICAL SERVICES MEA725 1 

(Division of Stott's 

Technical Correspondence College Pty. Ltd.) 

159 Flinders Lane, Melbourne, Vic., 3000 

Please send me full information on the 3-D Magna-Sighter. | 
I understand that no Sales Representative will call. 

Name.J 

Address. J 

.Postcode.i 

b-...............J 
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BRIEF SPECIFICATIONS 

Display: 5 in flat faced CRT giving 10cm x 8cm display EHT — 3.6 kV 
overall. 

Vertical Deflection: Two identical input channels. Y1 and Y2. 
Bandwidth (—3dB) DC— 10MHz. Sensitivity 5mV/cm to 20V/cm in 1-2-5 
sequence. Input Impedance 1M n/approx. 28pF. Input Coupling 

nr PMn Ar 


Display Modes: Single Trace Y1 and Y2. Dual Trace chopped or 
alternate modes, automatically selected on timebase switch. Chop rate 
approx. 250kHz. X-Y mode with Y1 input giving X deflection and Y2 input 
giving Y deflection. Bandwidth DC to 500 kHz < 3° phase shift at 
200 kHz. 

Horizontal Deflection. Timebase—1 /zs/cm to 0.5 s/cm In 18 ranges 
(1-2-5) sequences. X Expansion — X10 pull switch gives fastest speed of 
100 ns/cm. Variable control gives > 2.5:1 reduction in sweep 
speed. 

Trigger: Variable level control with option of bright line in absence of 
signal. Source Internal Y1 + or — 

Y2 + or — 

External -f or — 

Coupling AC, AC fast TV Frame. Sensitivity Internal 2mm approx. 

40Hz 2MHz. External IV approx. 40Hz-2MHz. Internal 1cm approx. 
8Hz-10MHz. External 5V approx. 8HzlOMHz. 

Additional Facilities: Calibrator IV 2% square wave at supply 
frequency. Dimensions .18cm(7") x 29cm(ll|") x 42cm(16J"). Approx. 

7 kg.(15 lb). 


Plenty of ’scope is what you get with Advance OS 250 in two 
ways. First, it’s a lot of ’scope for the money. Second, it’s got 
the versatility—with 10 cm x 8 cm display—for a wide range 
of laboratory, educational, TV and servicing applications. 

It features two identical input channels with a maximum sen¬ 
sitivity of 5mV/cm and a bandwidth of DC to 10MHz. The two 
channels may be viewed separately, alternately at fast time- 
base speeds, or chopped at a 250kHz rate at low timebase 
speeds. 

Particular attention has been paid to trigger performance, and 
the system used includes a variable control with bright line 
operation in the absence of a signal, or when the trigger level 
is outside the range of the input signal. 

Ask for further details now from 
Sole Australian Representatives: 

JACOBY# “ 

MiTCHELL 


215 North Rocks Rd., North Rocks, N.S.W. 2151. Phone: 630 7400 
• Melbourne—44 5021 • Adelaide—293 6117 
• Brisbane—52 8266 • Perth—81 4144 
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FORUM 


component from an ordinary amplitude 
modulated transmitter is constant, irre¬ 
spective of the modulation. The extra 
energy contained in the sidebands comes 
either from the modulator or by varying 
the conversion efficiency of the modu¬ 
lated stage. But, since the carrier 
component is constant, it contains no 
information, and there is no point in 
trying to isolate it. 

But, even if it did contain information 
(!) tuned circuits having an extremely 
high effective Q would be necessary to 
isolate it from the sidebands and "fly¬ 
wheel" effect would smooth out all but 
the lowest modulation components. In 
practical terms, have you ever tried to 
resolve an AM signal through a peaked 
crystal filter sitting on the carrier fre¬ 
quency? Whether you prefer "side¬ 
bands" or "flywheels", you'd have to 
admit to the problem! 

If I might skip back a few paragraphs, 

I remarked that there were no self- 
evident frequency implications when 
only the amplitude of a rock-steady car¬ 
rier is changed. In fact, it is possible to 
provide a peg for a mental concept with 
the aid of a simple diagram, as in Fig. 
la. 

The solid line represents a normal sine 
wave, ostensibly one cycle of the carrier. 
If we do anything to produce a progres¬ 
sive reduction in amplitude, it will take 
the form shown dotted. Inasmuch as the 
dotted wave departs from the pure sin- 
oidal form, it must represent distortion 
and the production of frequency 
components additional to the original. 
Whether the amplitude is changed by a 
large amount or almost imperceptibly is 
a matter of degree. It doesn't alter the 
basic fact that the wave has been dis¬ 
torted and additional components must 
have been generated in the process. 

Having made the point in simple terms 
that amplitude modulation does involve 
distortion of the basic carrier and the 
production of other frequency compo¬ 
nents, it is not quite so difficult to 
concede to mathematicians the job of 
defining those components. 

Nor is it quite so difficult to appreciate 
that even pure CW Morse code trans¬ 
missions must involve bandwidth— 
sometimes more than is bargained for! 
If the carrier is stopped and started 
abruptly, it is equivalent to full modula¬ 
tion with a square wave of low frequency 
but rich in harmonics. The result is a 
carrier with sideband components that 
spread, and spread, to be heard in nearby 
receivers as "key clicks all over the 
band". When filtering is added to slow 
up the attack and decay, a situation 
approaching that depicted in Fig. la is 
created, with a bunch of sidebands dur¬ 
ing each time interval when the carrier 
amplitude is changing. 

I had just about reached this point in 
the article when a second letter arrived 


from the same correspondent, G.E. of 
Tuart Hill, WA. He had obviously been 
poring over the maths in the meantime 
and had something like this to say: (We 
paraphrase to save space and to avoid 
the necessity for diagrams.) 

Dear Sir, 

Recently I wrote to you asking if you 
could explain the necessity to transmit 
the sidebands of an amplitude modu¬ 
lated signal. I have since realised from 
the maths that they are needed. 

However , would sidebands be in¬ 
volved if a carrier was modulated with 
rectangular pulses in phase with the car¬ 
rier; that is to say, changes in amplitude 
would be initiated only at the zero cross¬ 
ing point of the carrier? Each segment 
of the carrier would thus be a train of 
pure , unmodulated sine waves. 

No, I'm afraid that wouldn't beat the 
system. If you look again at Fig. la, that 
happens to be the way we drew it. But 
it really doesn't matter where the change 
is effected in a waveform. If it departs 
from a pure sine progression, distortion 
must be present, indicating the genera¬ 
tion of additional frequency components. 

An interesting sidelight to all this has 
to do with frequency modulation. As with 
AM, the presence of carrier "distortion" 
and the generation of additional fre¬ 
quency components can be inferred 
from a simple diagram as in Fig. 1b. It 
so happens that a similar diagram is 
shown in the well known "Electronics 
and Radio Engineering" by F. E. Terman. 
It indicates that, if the time scale of a 
sine wave is progressively and alterna¬ 
tively compressed and stretched, the 
waveform must depart from the original 
pure sinoidal form. 

Once again, we can leave it to the 
mathematicians to define the additional 
frequencies as a pattern of sidebands, 
which happen to be quite different 
and distinct from those produced by 
amplitude modulation. 

However, as distinct from AM, fre¬ 
quency modulation does have the effect 
of diverting power from the effective 
carrier component into the sidebands so 
that, by implication, there must be a 
modulation-dependent component in 
the residual carrier. Perhaps G.E.'s orig¬ 
inal idea of utilising only the carrier 
would work with FM! 

However, even that is not to be. The 
interplay of carrier amplitude and side¬ 
band components is a complex and 
ambiguous function of both the modula¬ 
tion amplitude and frequency. Therefore, 
considered alone, the audio component 
on the apparent carrier is highly distort¬ 
ed—a fact that is borne out by any at¬ 
tempt to resolve FM with an AM receiver 
tuned to the centre of an FM transmis¬ 
sion. 

And there, I am afraid, matters must 
rest for the time being. If we we want 
to resolve AM and FM transmissions, 
we still have to resort to established 
techniques. 

What a pity! ® 
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TROUBLE 

SHOOTER 


HOOKS 

ILLUSTRATED 

ACTUAL 

SIZE 


X-100W XL-1 


LENGTH 
TO OUR 
UNE 


(1.75"-4.45 cm) long and VERY 
little weight (less than 1 gram). 

Ideal for difficult 1C testing. 

Connect DIRECT to 1C...Reduce 
resistance build-up. Same high 
quality construction as our models 
X-100W,( 2.25"-5.7 cm) and XL-1, 

(5"-12.7 cm): Durable heat and 
chemical resistant nylon body, 

Gold-plated Beryllium copper 
contact, Stainless steel spring. 

Single contact point makes fast, 
safe, short-free connections... 
assures accurate readings. 

Available in 10RETMA Colors: 

Red, Black, Blue, Green, Orange, 

Yellow, White, Violet, Brown or Gray. 

ALL MODELS FEATURE u 

EXCLUSIVE FIELD SERVICING V 

Damaged lead wire easily replaced. 




99 ALEXANDER STREET 
CROWS NEST 
NEW SOUTH WALES 
Telephone: 439 2488, 439 2399 
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When you buy the Dual Trace 539B, you get 


C 

o 

o 

0) 


0) 
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E 
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4 


2 



— 3db 


DC to 

MHz -3db 


From lOmV to 50V/cm 


30 40 50 60 80 100 


MHz 



539B 

DUAL TRACE 
OSCILLOSCOPE 


$414 


FIS Australian 
Capital Cities 
plus Sales Tax 
if applicable. 


B.W.D. ELECTRONICS PTY. LTD. 



Winner of 
Award for 
Outstanding 
Export Achievement 


329—333 Burke Rd., Gardiner, Vic., 3146 
Phone: 25 4425 
N.S.W.: 929 7452 

INTERSTATE DISTRIBUTORS 
S.A.: 269 1244 
W.A.: 25 3130 
OLD.: 52 7255 
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Y@ARS OF AUSTRALIAN 
DESIGN INNOVATION 


This is the tip of the performance range. Like 
the iceberg, there's a lot below the surface . . . 
and when you buy a bwd539B for its 
performance to 16MHz, you get the measuring 
capability to beyond 50MHz for nothing. 

These are just some of the features: 

• Sensitivity: lOmV/cm DCto16MHz 

* 30mV/cm at 30MHz 
« lOOmV/cm at 50MHz 
« 500ju V/cm 3 Hz to 30kHz cascaded 

• Time Base Range: lOOn Sec to 2.5 sec/cm 

• Trigger Range: <5Hz to beyond 30MHz 

• TV Trigger, Identical X-Y, 3.3KV EHT 

• 8 x 10 cm display, 

and it's Australian designed and manufactured. 

The brochure gives you a full page 
of specifications. Send the coupon. 


MB7503 

^ B.W.D. Electronics Pty. Ltd., 

| P.O. Box 123, Glen Iris, Vic., 3146. 

Please let me have full details 
I on the bwd539B oscilloscope. 

Name. J 

| Position. | 

Company...’. ■ 

j Address . I 

l- 








































































What’s new in 

Solid State 


One-chip video IF for colour & mono 


Back in the February issue, you may 
recall, we gave brief details of a new 
family of seven ICs for PAL colour TV 
receivers, released by the Italian firm 
SGS-ATES. In the following month we 
gave more information on the TDA1190 
sound IF, detector and audio amplifier 
device. 

Now further information has arrived 
from SGS-ATES, this time concerning the 
video IF-detector-AGC device type 
TDA440. 

Probably the most impressive thing 
about the device is that the one chip 
does so much. It provides not only the 
IF amplifier gain block, but also a 
synchronous video detector, video 
preamp with both positive and negative 
polarity outputs, and keyed and gated 
AGC. All in one 16-pin DIL package! 

As you can see from the circuit at right, 
it needs a bare minimum of external parts 
to form a complete video IF and detector 
module for either colour or mono¬ 
chrome sets. Most of the external 
components are for the filter block, re¬ 
quired to produce the required IF pass- 
band. 

Performance in the circuit shown is 
very impressive. The overall gain, includ¬ 
ing the filter, is typically 86dB, with an 
AGC range of 55dB and intermodulation 
products —55dB down over the whole 
AGC range with chroma carrier level at 
—6dB and sound carrier at —24dB com¬ 
pared to the vision carrier. Video output 
variation over a 50dB input range is 2dB 
maximum. Video bandwidth of the de¬ 
vice is 8MHz minimum. 

The tuner AGC output of the device 
may be easily adapted for use with tuners 
using either NPN or PNP transistor RF 
stages, or PIN diode attenuators. 

Use of the synchronous detector gives 
the TDA440 very good linearity, and is 
also responsible for the low intermodu¬ 
lation distortion. 

In short, a device which should be of 
considerable interest to designers of both 
monochrome and colour TV sets, 
whether professional or amateur. 

SGS-ATES devices are marketed in 
Australia by Warburton Franki Pty Ltd, 
with branches in most states. 

The next item this month is a device 
which is almost a "half-brother" to the 
XR-2240 binary timer which Greg Swain 
described in an article in September last 
year. It is another Exar device, with the 
type number XR-2250. 


Like the earlier device, the XR-2250 
is a programmable timer rather like the 
familiar 555 device but with its own in¬ 
ternal multi-stage digital counter. How¬ 
ever whereas the XR-2240 has a pure¬ 
binary counter, the new device has a 
counter arranged for two-digit BCD 
counting. 

By simple external switching, its timing 
period may be varied from 1 to 99 times 


2216, described as an analog compres¬ 
sor-expander. This has apparently been* 
designed mainly for telecommunications 
systems, but it may have application in 
other areas-such as cassette tape re¬ 
cording. 

The XR-2216 is intended to work in 600 
ohm systems as either a compressor or 
an expander, depending upon the exter¬ 
nal connections. As a compressor, it pro¬ 
duces an output which varies only IdB 
for every 2dB variation in input. As an 
expander it reverses this operation, pro¬ 
ducing an output which varies 2dB for 
every IdB input variation. 

The device will accept input signals 
within a 60dB dynamic range as a com¬ 
pressor, and within a 30dB range as an 
expander. Maximum output as an ex¬ 
pander is OdBm into 600 ohms. 

Features of the device are low external 
component count, excellent transfer 
function tracking, controlled attack and 
decay times, low noise and distortion and 
low power supply drain. 





# Tantalum 


U » 0 Qq> MO * 6«urn*0.O.22rrm(clo**woun<J> 

L2.L3.L7»0JjjH- Q 0 « 110 - 55 turn*0*0.22nm(clo*# wound) 

14 » O.22*jH-Q o *MO-V5tum*0.O.22rrm(clo*»woun<j) 

L5.L« • 1 >iM-0 0 «UO- tOturn*0«O.22rmi<cto®* wound) 

10 « 1.2 pH- 0 0 - MO* lOturn»0.O.22rrm(CIO*# wound) 

LI tol7' coil former 0R 27/P.eor* GW4.0.5.UFI00 N*o*rf. 
»creenir»g can 00 10/ST 


■O AGC TUNER 


5-0**7 



the basic RC product, in unit steps. The 
total timing range extends from less than 
lOus to about 24 hours, while two devices 
may be cascaded for delays of up to 6 
months. With two devices, the timing 
range can be adjusted from 1 to 9999 
times RC, again in unit steps. 

Maximum frequency of the oscillator 
in the XR-2250 is typically 130kHz, with 
a guaranteed 100kHz. It operates from 
supplies of 4.5 to 15V DC, and comes 
in a 16-pin DIL package. 

Apart from applications in decimal- 
programmed timers for process control, 
it would also lend itself to use in sequen¬ 
tial controllers, pattern generation and 
frequency sythesis. 

Another new Exar device is the XR- 


Above is the manufacturer's suggested 
circuit for the TD440 video IF chip , with 
a sample strip shown at left. 


The XR-2216 operates from a supply 
of 6 to 20V DC, and comes in a 16-pin 
DIL package. Agents for Exar devices are 
A. J. Ferguson Pty Ltd, of 29 Devlin St, 
Ryde, NSW. 

The final item this month is news that 
there is now a second source of 400V 
SCRs in the TO-92 moulded plastic pack. 
The US manufacturer Unitrode has re¬ 
cently extended its TO-92 SCR range to 
400V, with the addition of device type 
I PI 06. Rated at 0.8A average, it features 
a turn-on time of 0.1 us and high sensi¬ 
tivity: gate trigger current is 200uA. 

100-piece price of the 400V device is 
68c each, excluding sales tax. Agents are 
Cema Distributors Pty Ltd, 21 Chandos 
St, Crows Nest, NSW 2065. (J.R.) 


For further data on devices mentioned above, 
write on company letterhead to the firms or 
agents quoted. But devices should be obtained 
or ordered through your usual parts stockist. 
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USIc f.* Instrument Speakers, previously sold only to manufacturers 
and trade suppliers, are now available for sale direct to the public. 

ETONE Speakers feature aluminium coil formers bonded with hinh 
temperature epoxy and heavy duty cone assemblies for years of lasting service 

d°L P ^%:"onT?o S u r R M S ' ,h ' ! ,he ■a*"— =1 

There ’s an ETONE loudspeaker for any application— 
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FACTORY 

WARRANTY 


model 231 

$41 

P&P $2.50 


model 246 

$54 

P&P $2.75 


model 365 

$114 

P&P $3.00 


12" For Guitar, Bass Guitar, Organ __ 

Features straight cone, ribbed around the 30 
SL r «^j!??/ e i e o n i^ inte 9rated surround. Flux WATTS 
density 13,500 gauss; total flux 170,000 nV*o^ 
maxwells, 40-7000Hz response. RMS 


12" For Vocals, PA, Electric Pianos. 

Popujar model, straight cone, ribbed around Af\ 
the circumference, integrated surround with 
“whizzer” cone. Flux density, 12,400 gauss, WATTS 
total flux 190,000 maxwells, 40-12,500 Hz RMS 
resoonse. ° 

12" For Bass Guitar, Organ, Horn 
Loading. 

HKK«H efficlen L, speaker wlth straight cone 
edae®?rio r tS und the circumference; “free WATTS 
edge cloth surround. Flux density 14 4nn dmc 

ft“3kp«SL. flU< 27 °- 000 30<'000 RMS 


model 451 

$92 

P&P $4.00 


model 366 

$129 

P&P $3.25 


Model 367 

$123 

P&P $3.50 


12" For Vocals, Electric Piano, 
Full Range. 


model 467 

$138 

P&P $4.00 
model 474 

$135 

P&P $4.00 


15" For Guitar, Bass Guitar, Organ. 

Features straight cone, ribbed around the 50 

circumference, integrated surround. Flux WATTS 
density 13,000 gauss, total flux 236,000 mw,c 
maxwells, 40-5000 Hz response. RMS 

15" For Guitar, Electric Piano, Vocals. 

Latest curvilineer cone, ribbed around th*» 80 

F| r u C x m dens n ity' 13 6on" te9rated WATTS 

2 5 £ooS^elfs%^OoT& response flU * RMS 


80 


15 For Bass Guitar, Organ. 

Heavy duty performer with curvilineer cone 
, r ®e edge cloth surround. Flux density WATTS 
total f,ux 26 0.000 maxwells, RMS 
30-4000 Hz response. ’ 
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All purpose use — straight cone, ribbed 
around the circumference “free edge” cloth WATTS 

i^ r fio U n nd P ' US V v 'i hi2 f er ” cone - F,ux density 

total flux 255,000 maxwells, RMS 
30-12,500 Hz response. 

12" For Guitar, Electric Piano. „ 

Specially developed curvilineer cone with 65 
i ocftn ed9e " cloth surround. Flux density WATTS 

In’fn n,?nl!i SS ' t0tal f,ux 255,000 maxwells, r/,I S 
40-10,000Hz response. HMS 


model 475 

$144 

P&P $4.50 


Quantity 

Discounts 


15 For Horn Loaded Systems. 

*!’•"> a]' - straight cone, ribbed 100 
around the circumference, “free edae” cloth uiiatto 
surround. Flux density 9,600 gaufs total WATTS 
response ’ 000 maxwe,,s * 30-3500 Hz RMS 

• 1 to 3, no discount *4 to 11, less 5%, may be 
assorted types • 12 plus, less 10%, may be 
assorted types • Further quantity discounts 
available by negotiation only. 


BUY 
ETONE 
FROM 


r\ 


s P y5n E e ; pak electronics 

JJSo Pa L ra P atta R °ad, CROYDON, N.S.W 
Phone: %%%?. «OYOOn’. 2?& 

SYDNEY CITY: 

432 Kent Street, SYDNEY, NSW 2000 
“n one: 

NEWCASTLE: 

3-6, West End Arcade, 810 Hunter 
l9-’21o| S+ NEWCAST LE. 2300 Stone: 

* w5^ C ef ,G * ON< ?» N.S.W. Ph: 84-9034. 
CO R 6 R, male's is. 265 Princes Hi 9 hwa y, 

• HUNTER VALLEY NSW Ph* ccc/i 

. ^, n ,;^d Va i% Eiect; ° ni ”- 478 W 


ADELAIDE. Ph: 255-2249 
f-L 00 , 0 , 1 '. 1 ?- 6 Trimmer Road, Elizabeth 
MELBOURNE. Ph: 211-4788 

CauIfieuJ e EasL n 3145. Dert>y * oa <L 
BRISBANE. Ph: 97-2509. 

Delsound, 103 Cavendish Road 
Coorparoo. 4151. 

NORTH QUEENSLAND. Ph: 78-855. 
North°Ma“l<?y n . r 474 r 0 ndOn 4 Pa,m6r SU " 
n| S X. A V ST ? ,ALIA -’ Ph: 41-3427. 
Albany* 6330. CS ‘ 192 St ' rHn9 Terrace - 
CANBERRA. Ph: 47-6179 

Ha e c C k t ;?, ni r602° P>2HaCkett Mace - 


AT SYDNEY, CITY 
& NEWCASTLE 


welcome here 






































YOU DESERVE A BREAK! 



If you want to build your own loudspeakers, but don't fancy yourself a master 
cabinet-maker, we can offer you a speaker box kit which isn’t really a kit. 

We’ve taken all the back-breaking, time consuming work out of your hands to make it 
easier for you. 

Here's how:— 

Firstly, we supply the cabinet shell ready-assembled and finished — no wood-work, edging 
or staining and polishing needed. 

Secondly, we supply a modern "continental-styled” wood grille front which eliminates 
difficult and time-consuming grille doth fixing and gives a professional "factory finish” 
appearance. 

Thirdly, we supply front and back panels pre-cut and ready-to-mount. 

Basically, all you do is mount the front and back panels and wood grille front with 
materials supplied and install acoustic wadding and speakers. If it was any easier, we 
couldn’t call it a kit. We know you’ll probably finish a pair of speaker boxes in less than 2 
hours with our "know-it-all" instructions, so why not assemble your own speakers. YOU 
CAN DO IT TONIGHT! 


SPK-10 CABINET 

Popular size for all small 
speaker systems. Pack & Post $2 


$27ea 


Size — 455 x 295 x 230 mm. Cabinet Kit only — 
$27.00 ea. (We supply ex stock, SPK-10 or SPK-20 
kits for popular speakers as listed. Others: advise 
speaker size etc., available within 24 hours). 

COMPLETE SPEAKER AND CABINET KITS 

MAQNAVOX 6” 2 way 12 watts. $39.00 ea. Pack 
and Post $4.00. MAGNAVOX 8” 2 way 16 watts. 
$41.00 ea. Pack and Post $4.00. PLESSEY C80 8” 
(D) 2 way 20 watts. $45.00 ea. Pack and Post $4.00. 
MSP 8” 3 way 20 watts. (8” bass, 5” mid, 3” 
tweeter). $45.00 ea. Pack and Post $5.00. CORAL 
8" 3 way 15 watts. $42.00 ea. Pack and Post $4.00. 
PHILIPS 8” (D) 2 way 20 watts. $47.50 ea. Pack 
and Post $5.00. 


ANTI-THEFT 

SOLID-STATE 
BURGLAR ALARMS 

Protect your home and 
contents — TODA Y! 

This complete package installation 
Kit will suit most homes — a solid 
state CMOS alarm kit (ETI Project 
528) coupled to a loud electronic 
siren detects attempted forced 
entry. A 30 second time delay 
permits exit or re-entry. Also 
includes 12 magnetic door/window 
switches (extras $1.56 ea), 
keyswitch, weatherproof horn 
speaker, emergency push-button, 
150 ft. hook-up wire and full 
anti-theft instructions. (Individual 
parts cost $70.00). s 

DO-IT-YOURSELF KIT Money 



— > 

% 



$33ea 


SPK-20 CABINET 

Best size for great , all-round 
sound performance. 

Size 600 x 360 x 290 mm. Pack & Post $3. 

COMPLETE SPEAKER AND CABINET KITS 

PLESSEY 8” 2 way (D) 20 watts. $53.00 ea Pack 
and Post $5.00. MAGNAVOX 8-30 2 way (D) 30 
watts. $57.00 ea Pack and Post $6.00. 
MAGNAVOX 8-30 3 way (D) 30 watts. $65.00 ea 
Pack and Post $6.00. MAGNAVOX 12" 2 way 16 
watts. $49.00 ea. Pack and Post $6.00. PLESSEY 
12” 2 way (D) 30 watts. $61.50 ea. Pack and Post 
$6.00. PLESSEY 12” 3 way (D) 30 watts. $69.00 
ea Pack and Post $7.00. CORAL 10” 3 way 25 
watts. $58.00 ea Pack and Post $6.00. CORAL 12” 
3 way 35 watts. $68.00 ea Pack and Post $7.00. 

All Kits include crossover networks etc. (D) Signifies 
PLESSEY or PHILIPS 1" Dome Tweeters supplied. 




Complete installation kit 

for average household. 
P8.P 
$2.50 


$49 




ALARM 


Save your car today! Install the 
most effective complete car 
protection device available. This 
E.T.I. Project 305 is easy to install 
— provides entry/exrt time delay to 
protect your car and its contents. 
Includes twin flashing red LED 
module as powerful burglar 
deterrent. 


Complete Kit only 
and Post $2.00. 


$29.00, Pack 




IT'S TOO LATE 
THINKING ABOUT IT 
AFTER THE FACT. 

Burglars don't give a damn who they rob. You 
might be next on their list. Once it happens, its 
no good wishing you had installed a modern 
electronic alarm in the first place. THE TIME TO DO IT IS NOW — 
BEFORE A POSSIBLE ROBBERY TAKES PLACE. 

For less than $100, you can install a DO-IT-YOURSELF Alarm 
System in your house, shop, office factory or car, and protect your 
goods and personal belongings worth much more. 

Where else can you buy such peace of mind for so little cost? 

ETI-702 MICROWAVE 
INTRUDER ALARM 

Detects moving objects at ten metres 
range. 

The ETI-702 Radar Alarm uses the Philips 
Elcoma CL8960 Radar Module to provide 
one of the most efficient space detection 
systems available. The alarm rings as soon 
as the burglar penetrates the beam trans¬ 
mitted by the radar module. Two sets of 
switching contacts are provided to switch an electronic siren or alarm 
bells. The Kit is complete and includes the CL8960 module. 



Complete 
Kit only 
P&P $2 


$59 


LATEST PRE RECORDED CASSETTES from Pre-Pak $4-95ea 


NB7S77A Nail Diamond; Hot August NighL PT. 1 
NB7S77B Nail Diamond; Hot August NighL PT. 2 
NB7441 Bad Company; 

NB7SS2 Olivia Nawton John. 

NB7308 Beatles Album Salaction. 

NB7434 Johnny Cash. 

NB7S7C Parry Como. 

NB7307 Baa Oaas Hits. 

Paul Anka. 

NB79S4 Daan Martin. 

NB7S50 Lad Zappalin Album Salaction. 

NB7S73 Rick Wakeman J.T.T.C.O.T.E. 

NB7S4C Elton John's Oraatast Hits. 

NB7SS3 JoaCockar. 

Bast of Saakars. 

NB75C1 Nat Kinf Cola. 

NB743S Bast of Santana. 

NB7SSS Evarty Bros. 

NB7S7I David Bowie Live. 

NB7SS0 Skyhooks (70's). . . 

NB7S74 Blood. Sweat A Tears. Mirror Imfcge. 


___ Bread. 

NB7S71 Elton John. Caribou. 

Bast of John Oanvar Voi. t 
Bast of John Denver Vol. 2 
Top of the Pops. Voi. 7. 

Top of the Pops. Vol. •. 

NB7309 Tom Jonas. 

NB743S Marty Robins. 

NB7310 Engelbert Humperdinck. 

- -> Grand Punk Album Selection. 

Eric Clapton. 4S1 Ocean Bvd. 

Albert Himmon. 

NB7SS7 Nall Young. On the Beach A Harvest. 
NB7430 Elvis Presley 

ki;ii? ■ffcf'sr.bbi'&A'S.m ssat-. 

N87560 Nall Diamond Greatest Hits. 

NB7322 Creedence Clearwater Revival. 

Bast of Santana. 

N87SC4 Nall Diamond Serenade. 

NB744S Susi Quatro. Wild One. 


NB75SS Deep Purple St ormbringer. 

NB7319 Carpenters. 

NB7324 Andy Williams. 

NB7S49 The Platters. 

NB742S Simon A Garfunkel 
NB 7548 Stave Wonder. Greatest Hits. 

NB757S Rod Stew art. Smilar. 

NB7431 Donny Osmond. 

NB742S Deep Purple. Album Selection. 

NB Jesus Christ Superstar. PT. 1. 

NB Jesus Christ Superstar. PT. 2. 

N87429 Jim Reaves. 

NB7SS2 McCartney A Wings Band on the Run. 
NB Shirley Bassay. 

NB7S81 Bachman Turner Overdrive. 

N87S79 Gladys Night A The Pips 
NB7S1S Rolling Stones. Rock A Roll. 

NB7S14 Led Zeppelin. Physical Grafitti. 

NB Roberta Plack. 

NB7SC3 Gilbert O’Sullivan's Greatest Hits. 

NB7311 Cliff Richard. Live. 























CCTV 


Surveillance Camera Tube 



(Shown actual size) 

4Jr -H 


Upgrade your 2/3-inch camera with the RCA 
type 4833 S-T vidicon. Cameras equipped with 
types 8823, 8844 or 20PE13 antimony trisulfide 
(conventional) vidicons can be readily upgraded to 
use the plus performance of the 4833. With up to 
ten times the sensitivity to visible light, only 0.1 
lux (0.01 footcandle) is needed at the faceplate. Its 
30% quantum efficiency at 900 nm means that the 
4833 has enough infrared sensitivity for use with 
covert illuminators and is exceptionally good with 
low-level tungsten lighting. 

Just like its big brother, the industry-famous 
type 4532 1 -inch S-T vidicon, the 4833 employs 
RCA's no-compromise silicon target technology to 
achieve the excellent lag, sensitivity, resolution and 
highlight overload characteristics which have made 
RCA S-T vidicons so popular. 



For further information on the above and other 
optoelectronic products, please contact: 

Amalgamated Wireless Valve Company Pty. Ltd., 

(Technical Information) 

554 Parramatta Road, Ashfield, NSW 2131. 

Telephone: (02) 797 5757. Telex: 24530. 

Postal Address: PO Box 24, Ashfield, NSW 2131. 
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Interfacing EDUC-8 to 
teleprinters & mag. tape 


To conclude the description of his basic EDUC-8 microcomputer 
system, the author presents here a design for a flexible receiver- 
transmitter circuit capable of interfacing the computer with 
asynchronous peripheral devices such as teleprinters. Full details 
are given for interfacing with typical teleprinters, together with 
details of a simple system for magnetic tape recording using an 
elementary "modem" 

by JAMIESON ROWE 


No description of a computer system de¬ 
signed for educational work would be complete 
without at least a brief look at asynchronous 
interfacing. Apart from any other reasons, there 
is the very practical one that in most schools, 
colleges and universities the peripheral device 
most likely to be available for interfacing is the 
familiar teleprinter or "Teletype" (the latter 
name is a trademark). 

I realise that for the individual private con¬ 
structor, the interest in teleprinter interfacing 
is likely to be more theoretical <han practical, 
as teleprinter machines are neither plentiful nor 
cheap. Brand new machines of the most appro¬ 
priate 8-bit ASCII coded type cost anywhere 
from about $850 to $1 500, depending upon 
options. Even secondhand machines in moder¬ 
ate condition tend to cost upwards of $200, 
and they are not available very often. 

Second-hand machines using the older 5-bit 
Baudot or Murray code are available slightly 
more frequently, and for a more reasonable 
cost. However while these can be interfaced 
with the computer, they are less attractive than 
the.8-bit ASCII type because of the need to 
arrange for code conversion. 

Happily there is a second and quite practical 
application of the asynchronous interfacing 
technique, which should be well within the 
grasp of the individual constructor. Most people 
have a tape recorder, of either the reel-to-reel 
or cassette variety, and by using the 
asynchronous interface with a simple fre¬ 
quency-shift "modem" to be described, such 
recorders may be used for convenient storage 
of both programs and data. 

But even if you don't have access to a tele¬ 
printer, nor feel disposed to build up the circuit 
for magnetic tape interfacing, I hope the dis¬ 
cussion of asynchronous interfacing will prove 
interesting and worthwhile background infor¬ 
mation. It is after all an important area within 
the broad spectrum of computer interfacing, 
and as such is worth knowing about. 

To begin, then. With all of the peripheral 
devices described so far, although the flag 
signals which initiate information transfer are 
generally not fixed in time relationship with 
respect to the computer's clock pulses, the 
actual transfer operation itself is always con¬ 
trolled by and locked to the clock pulses. In 
that sense they may be regarded as 
"synchronous" peripherals. 

Inevitably, there arise situations where one 
wishes to interface a computer to devices which 
by their very nature do not lend themselves 
to this sort of synchronous transfer. Broadly 
speaking, the devices concerned are designed 


to transfer information at their own fixed speed, 
which cannot readily be altered to synchronise 
with the computer. Probably the most common 
such device is the teleprinter machine. 

Developed around 1 906 as an improvement 
on the simple Morse key and sounder telegraph 
system, the teleprinter machine has a keyboard 
and printer mechanism resembling a typewriter. 
However unlike a typewriter the two are not 
connected permanently together; they are func¬ 
tionally separated, and share a common case 
purely for convenience. 

In the simplest possible telegraphy system 
using teleprinters, the keyboard of the machine 
at one end of the line is connected electrically 
to the printer of the machine at the other end, 
and vice-versa. However as this doesn't allow 


each operator to see what they have transmit¬ 
ted, the connections are usually arranged so 
that each printer is also able to monitor or 
"echo" the information sent by its own key¬ 
board. 

Being designed for telegraphy, teleprinters 
are on-off or digital devices. And as they were 
developed for use over two-wire lines (or single 
wire and earth), they transfer the information 
in serial digital form. Each character is sent and 
received as a sequence of bits, with the number 
of bits per character and their transmission rate 
being fixed for a given type of machine and 
system. 

Each character bit sequence has a fixed 
"start" bit, to identify the beginning of the 
character. This is followed by from 5 to 8 
"data" bits, representing the actual character 
itself encoded in one of a number of codes. 
Finally there are one or more fixed "stop" bits, 
to identify the end of the character sequence. 

The character bit sequences are generated 
at the teleprinter keyboard by a rotary commu¬ 
tator switch, known as the "transmitter dis¬ 
tributor". This has a number of fixed contact 
segments, one for each of the total number of 
bits in the character sequence, and a rotating 
brush contact driven by a fixed-speed motor 
via a clutch. The rotating brush is connected 
to a power supply, generally a constant-current 


type designed to deliver either 20 or 60 mA. 

With no key pressed, the clutch is disen¬ 
gaged, and the distributor remains stationary. 
The brush contact touches a commutator seg¬ 
ment permanently connected to the output line, 
so that the line receives current. This is known 
as the idle or "mark" condition. 

When a key is pressed, a mechanical encod¬ 
ing system first operates a number of fixed 
switches. These open or close the connections 
between each of the various "data bit" seg¬ 
ments of the commutator and the output line, 
setting up the coding of the character to be 
sent. Then the drive clutch is engaged, where¬ 
upon the motor rotates the distributor through 
one revolution. As it rotates, the brush contact 
effectively "scans" the various segments. 

After leaving its idle position, the brush first 
contacts a segment which is permanently open 
circuit. This breaks the line circuit, to generate 
a no-current or "sp.ace" bit at the start of every 
character—i.e., the start bit. Then the brush 
scans the data bit segments, in each case mak¬ 
ing (mark) or breaking (space) the line circuit 
depending upon the coding set up for the 
character concerned. Finally the brush contacts 
one or more segments which are permanently 
connected to the line*, to generate one or more 


mark bits—the stop bits. 

At the end of the cycle the clutch disengages 
to bring the distributor to a halt, with the brush 
still in contact with the last stop bit segment. 
The machine thus stops with the line circuit 
made once more—i.e., in the mark condition. 

The basic format of a teleprinter transmitted 
character thus consists of a start bit, a number 
of data bits, and a number of stop bits, where 
the start bit is always a "space" (no current), 
and the stop bit or bits are always "marks" 
(current). Many computer-type teleprinters use 
8 data bits and 2 stop bits, giving the format 
shown in the small diagram. 

The printer mechanism of the receiving tele¬ 
printer uses a similar technique to the keyboard 
in order to produce printed characters from the 
incoming serial bit sequences. There is again 
a rotating assembly driven via a clutch from 
a constant-speed motor, but in this case it is 
a set of selector cams which control the actua¬ 
tion of mechanical decoding linkages from an 
electromagnet. The electromagnet, known as 
the "selector magnet ", is also used to control 
the driving clutch. 

The signalling current flowing in the line is 
used to energise the selector magnet, and 
accordingly the magnet remains energised 
while ever the transmitting teletype is idling. 
In this situation the printer clutch is held disen- 
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MARK • LEVEL 
(CURRENT) 


SPACE LEVEL 
(NO CURRENT) ' 



START 

BIT 

DATA ^ 

STOP 


BITS 
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(LSB) | | | | | | 1 < MSB > 
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E ARLIEST POSITION 
OF NEXT START BIT 


/ 


The serial data format used by 8-bit ASCII teleprinters , showing the way that the start and 
stop bits are appended. 










✓ 



OASYNCHRONOUS 
SERIAL OUT 
(H = MARK) 


OASYNCHRONOUS 
SERIAL IN 
<H = MARK) 


LINKS TO SET SERIAL 
WORD FORMAT 


♦ ADJUST CLOCK FREQUENCY 
TO 16 TIMES DESIRED 
BAUD RATE 

IE. 1760Hz = 110BAUD 


UART S1883.AY 5 1012.2536 
OR SIMILAR (SEE TEXT) 
T BUFFER 74164 
R BUFFER 74165 
CLOCK OSC 555 
D1 -2 9602 
G1 4 7437 
G5-8 7437 
II 4 7404 


gaged by the magnet, and the printer does not 
operate. 

As soon as a character begins to be transmit¬ 
ted, the line current is broken for the duration 
of the start bit. This causes the printer selector 
magnet to release, allowing the clutch to en¬ 
gage. The selector cams begin to rotate, from 
their rest position. As they rotate, they allow 
their corresponding printer mechanism decod¬ 
ing linkages to be actuated by the selector 
magnet, if it is energised, at the appropriate 
instants during the cycle (corresponding to the* 
various data bits). 

At the end of the last data bit, the printer 
decoding linkages have thus been set up ac¬ 
cording to the coding of the transmitted 
character. A further linkage actuated by the 
selector magnet at the beginning of the stop 
bit (or first stop bit, if there are more than one), 
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FIG 1 ASYNCHRONOUS SERIAL INTERFACE 

is then used to activate the printing mechanism 
and print the character. At the same time the 
energised selector magnet disengages the se¬ 
lector cam clutch, to end the cycle. 

As you can see, the system relies upon the 
motors of both machines rotating their respec¬ 
tive mechanisms at identical speeds. Angular 
synchronism is achieved by having fixed idling 
positions, and by having the printer "triggered" 
into synchronism with the transmitted character 
by the action of the start bit in causing the 
selector magnet to engage the clutch. 

There are basically two problems to be solved 
in order to interface a teleprinter machine with 
a computer. The first and simpler is that the 
machine can only transfer information serially, 
and at a fixed speed, which is generally much 
lower than the computer clock rate. 

Thus most 8-bit ASCII coded teleprinters 


intended for use with computers are designed 
to run at a speed corresponding to 110 bits 
per second, or 1 10 baud. As there are a total 
of 11 bits used per character, this corresponds 
to a maximum of 10 characters per second. 

Machines designed for the older 5-bit system 
generally run even slower, at 50 baud. In most 
cases these machines use a stop bit of 1.5 times 
the duration of the other bits, which is loosely 
termed "1.5 stop bits". This gives an effective 
7.5 bits per character, or a maximum of 6.66 
characters per second at 50 baud. 

Although it involves a certain amount of 
fiddling, the low speed requirement is not too 
much of a problem. So that providing the 
charactors may be encoded appropriately, aug¬ 
mented with the required start and stop bits, 
and sent at the correct low speed, it is really 
not too difficult to drive a teleprinter prfnting 




















































































FIG. 2 ASYNCHRONOUS INTERFACE PCB WIRING 


mechanism from a computer. As the printing 
mechanism is already designed to automatically 
synchronise with incoming characters, it will 
operate normally. 

However it is when one comes to consider 
using the teleprinter keyboard to send 
characters to the computer that the second 
problem arises. This is because the keyboard 
cannot be synchronised with the computer; it 
sends each character bit sequence at its own 
rate, and immediately following a keystroke. 

What is needed for keyboard interfacing is 
therefore a logic circuit capable of electrically- 
duplicating the operation of the teleprinter se¬ 
lector mechanism—one which is able to recog¬ 
nise the arrival of a start bit, and synchronise 
with it to strobe in the following data bits. 

This is by no means an easy task, as a few 
moments' reflection may reveal. Until a few 
years ago, teleprinter keyboard interfacing thus 
involved quite a lot of complex circuitry. 

Happily there are now available single LSI 
integrated circuits which take care of the whole 
operation of interfacing with asynchronous de¬ 
vices like teleprinters—both the transmitting 
and receiving sides. They are called "universal 
asynchronous receiver-transmitters", or 
"UARTs" for short. The word "universal'' is 
used because the devices are arranged to be 
programmable in terms of the number of data 
bits, stop bits, baud rate, and so on, to suit 
a wide variety of teleprinters and other devices. 

UARTs generally come in an impressive 40- 
pin dual-in-line package, and considering their 
complexity they come surprisingly cheap— 
around $8-10. This seems to be because they 
are used in large quantities in the data com¬ 
munications industry. 

As you can see from Fig. 1, a UART is used 
as the heart of the asynchronous interfacing 


unit I have developed for the EDUC-8 system. 
And using such a device, the interface becomes 
deceptively simple and straightforward. There 
are three alternative UART devices which may 
be used: the American Microsystems SI 883 
(available from Cema Distributors), the General 
Instrument Microelectronics Ay-5-1012 (from 
General Electronic Services), and the Signetics 
2536 (from Tecnico Electronics). 

Strictly the three devices are not quite iden¬ 
tical, because the SI 883 is capable of being 
programmed for "1.5" stop bits, in addition 
to the single and double stop bit programming 
provided on the other two devices. However 
this is really only an academic difference, as 
it only affects the maximum rate of character 
transmission when working with 5-bit tele¬ 
printers. All three devices will work with such 
machines, as well as with most others, and thus 
for all practical purposes they may be regarded 
as identical. 

We don't have the space here to analyse the 
operation of a UART in detail, and if you are 
interested I suggest you try and get hold of 
a data sheet and applications brochure from 
one of the distributors. However if you bear 
in mind the foregoing description of teleprinter 
operation, the general idea should become clear 
to you as we look at the circuit of Fig. 1. 

The transmitter and receiver sections of the 
UART both need a source of external clock 
signals, at a frequency of 1 6 times the desired 
baud rate. Thus for normal 110 baud tele¬ 
printers, the required clock rate is 1 760Hz. As 
you can see, this is provided by a simple pulse 
generator using a 555 timer 1C. The 5k preset 
pot is used to set the frequency to produce the 
exact baud rate required. The values of the pot, 
its series resistor and the 0.1 uF charging capa¬ 
citor may all be changed, if necessary, to adapt 


the interface to baud rates very much higher 
or lower than the nominal 110 baud rate 
shown. 

A single set of logic inputs are used to pro¬ 
gram both the transmitter and receiver sections 
of the UART for the serial word format required. 
The inputs are those marked NPB (no parity 
bit), NSB (number of stop bits), POE (parity 
odd/even), NDB1 and NDB2 (both used for 
setting the number of data bits). These are taken 
to either the high or low logic level to program 
the device for the format required. 

For our purposes, the most appropriate for¬ 
mat is words having 8 data bits, no parity, and 
2 stop bits. This is very suitable for handling 
both instruction and data words from EDUC-8, 
and is also the format used on many 110 baud 
teleprinters. As it happens, this format is pro¬ 
grammed by taking all five of the UART logic 
inputs to the logic high level, as shown. 

Probably the only other format you are likely 
to want is that for 5-bit teleprinters, which use 
5 data bits, no parity, and "1.5" stop bits. 
To program the UART for this format, simply 
take the NDB1 and NDB2 inputs down to low 
level, leaving the others at high level. Strictly 
only the SI 883 device will give the correct 
"1.5" stop bits, but the other devices will still 
give satisfactory operation. 

The UART transmitter section has 8 parallel 
inputs for the data bits to be transmitted, la¬ 
belled TD1-8. To provide these with the data 
word to be transmitted, the interface uses a 
741 64 device as a buffer. The word is shifted 
into the buffer serially, at the computer clock 
rate, as with the other output devices which 
have been described. 

The word is actually loaded into the UART s 
internal data buffer from the 74164 by the 
RESET FLAG (L) pulse from the computer, 
which is fed not only to the transmitter flag 
FF, but to the TDS-bar (transmit data strobe) 
input of the UART. This input not only causes 
the word to be fed into the UART, but also 
triggers the transmitter circuitry to begin trans¬ 
mitting it. Accordingly the UART adds the start 
bit and stop bits required, and feeds the word 
out of the TSO (tramsmit serial out) terminal, 
at the correct baud rate. 

When the last data bit has been transmitted, 
the UART signals that a new number may be 
loaded for transmission, by producing a high 
logic level at its TBMT (transmitter buffer empty) 
output. This signal is fed through inverter 12, 
and used to set the transmitter flag FF via the 
.001 uF differentiating capacitor. The flag FF 
is formed by gates G2 and G3, with G1 used 
as a buffer for the FLAG (L) line to the computer. 

When the UART sets the flag FF to signal 
that the last data bit of the current word has 
been transmitted, the stop bits still have to be 
transmitted. Thus the computer has a time 
period equivalent to two bits at the 
asynchronous rate—i.e., about 1 8 milliseconds 
at 1 1 0 baud—in which to feed the next number 
into the 74164 buffer. The computer can thus 
keep up with the UART quite easily, and cause 
characters to be sent at the maximum character 
rate, if desired. 

The receiver side of the UART accepts the 
asynchronous serial input at its RSI (receiver 
serial input) terminal. When a character arrives 
at this terminal, the receiver circuitry automa¬ 
tically detects its start bit, synchronises with 
it, and strobes the following data bits into an 
internal buffer. It then indicates that a received 
word is available at its eight parallel outputs 
RDI-8, by producing a logic high level at its 
ODA (output data available) output. 

The external receiver interfacing circuitry 
inverts this signal through inverter 13, and uses 
it to trigger a monostable, D1. The output from 
D1 is a narrow pulse (about lus), and is used 
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to load the data from the UART outputs into 
the external receiver buffer register, formed by 
a 74165 device. The pulse is also used to set 
the receiver flag FF, formed by gates G5 and 
G6. Gate G7 is used as before to provide 
buffering for the FLAG (L) line. 

The output of monostable D1 is also fed to 
a second monostable D2, whose output is a 
second 1 uspulseimmediatelyfollowingthefirst. 
This is used to reset the UART's internal re¬ 
ceiver flag circuitry, readying it for the arrival 
of another character. 

When the receiver flag FF is set, the computer 
is thus made aware that a character has been 
received and is ready for transfer in the receiver 
buffer. It can then transfer the character into 
the AC register as with any other input device, 
by supplying clock pulses and receiving the data 
via the line driver G8. 

Note that the UART requires both 5V and 
— 12V power supplies, being a MOS device. 
The 5V supply comes from the computer, and 
is used to power the other interface ICs as well. 
The —12V supply involves only about 40mA, 
and is provided by a small supply in the inter¬ 
face unit itself. Inverter 14 and its associated 
R-C network are used to reset various internal 
UART circuitry when the power is first applied. 

To make it easier for you to build up the basic 
asynchronous interfacing circuit of Fig. 1,1 have 
designed a small PC board for the job. It is 
coded E8/SR-T, and the wiring for the board 
is shown in Fig. 2. As you can see, links are 
provided to allow the unit to be programmed 
for various word formats. 

Incidentally, you probably realised it anyway, 
but just in case you haven't I should perhaps 
point out that the interface connects to two of 
the EDUC-8 input/output ports. The transmitter 
section connects to one of the output ports (0 DO 
or OD1), while the receiver connects to one 
of the input ports (IDO or ID1). This is because 
it is really two peripheral devices in one—or 
more correctly, it "interprets'' for two. 

The TSO and RSI terminals of the UART are 
not designed to connect directly to a teleprinter 
line. In fact they are basically standard TTL logic 
terminals, with the convention such that the 
logic high level represents the "mark" condition 
for both, and logic low the "space" level. Both 
normally remain high when the UART is idling. 


+ 5V 




► —12V TO UART 


FIG. 3 TELEPRINTER INTERFACING (33 SERIES TELETYPE) 


To connect the interface with a typical 
modern teleprinter like the Teletype series 33 
machines (KSR-33 or ASR-33), you will need 
supplementary circuitry as shown in Fig. 3. This 
also includes the small power supply required 
to produce the —12V rail for the UART. 
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The 33 series Teletypes have an internal 
selector magnet driver circuit, so that the in¬ 
coming signal line does not drive the magnet 
coils directly. This simplifies the external cir¬ 
cuitry required, as there is no need to worry 
about inductive spikes, back-EMF, etc. All that 
is required is a logic inverter and a simple PNP 
transistor stage, shown at the top of Fig. 3. 

Note that as shown, the PNP stage is de¬ 
signed to provide 20mA of signal current into 
the teleprinter selector magnet driver. This of 
course assumes that the driver is adjusted to 
expect this current level, rather than the alter¬ 
native 60mA level. The changeover from 60mA 
to 20mA input is quite easily made, if required, 
by swapping over a link in the driver circuit. 

The remaining logic shown in Fig. 3 forms 
an input shaping and Schmitt trigger circuit 
to produce a signal from the teleprinter key¬ 
board distributor contacts, suitable for feeding 
to the UART serial input on the interface PC 
board. The R-C components and diodes are 
used to clean up the signal fed to the 7413 
Schmitt trigger element, to remove bounce and 
other spurious transients. 

Note that the distributor contact circuit is 
connected to both the 5V supply rail and to 
a source of — 15V from the small power supply. 
The resulting 20V swing helps'in producing 
a clean signal from the rotating distributor 
contacts. 

You have probably noticed that the second 
half of the 7413 Schmitt trigger device is used 
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T1 BC108.etc. (SEE TEXT) 


as the inverter for the PNP selector driver am¬ 
plifier. This makes it possible to provide a 
"hardware echo" facility, so that if desired the 
printer can be made to automatically echo 
whatever is transmitted to the computer from 
the keyboard. As you can see, this is achieved 
simply by disconnecting one of the spare inputs 
of the 7413 from logic high, and connecting 
it instead to the output of the lower 7413 
element. The top element thus becomes a ne¬ 
gative-input OR gate, feeding signals to the 
printer from either the UART or the keyboard. 

Older teleprinter machines differ from the 
newest 33-series Teletype machines in that they 
generally do not have an internal selector mag¬ 
net driver circuit. In other words, the incoming 
signal line drives the selector magnet windings 
directly. The magnet has two windings, which 
are connected in series for 20mA operation or 
in parallel for 60mA operation. 

To operate one of these older machines with 
the interface, you will need to modify the circuit 
of Fig. 3 as shown in Fig. 4. The change mainly 
involves the addition of a further rectifier circuit 
to the power supply, to generate about 25V, 
together with a medium power NPN transistor 
to switch the selector magnet current. 

As you can see, the magnet windings are 
connected in parallel for 60mA operation, as 
this gives more reliable operation from a 25V 
supply. The two 1 80 ohm resistors are to set 
the current level, while the two diodes and the 
R-C circuit associated with the magnet windings 
are to suppress the inductive back-EMF. 

Don't forget that in order to operate an older 
teleprinter of the 5-bit variety with the EDUC-8 


system (or with any other computer, for that 
matter), you will have to perform code conver¬ 
sion somewhere in the system. This is because 
5-bit machines use the Baudot or Murray code, 
not ASCII. 

The code conversion could be done by the 
computer program itself, but this will of course 
involve valuable memory space. Perhaps a 
neater way would be to interpose read-only 
memory circuitry between the UART data inputs 
and outputs and the 74164 and 74165 
buffers, in the interface circuit of Fig. 1. You 
could use either 1C ROMs, or diode arrays. 

I hope the foregoing information will enable 
you to connect up a teleprinter to your EDUC-8 
system, if you want to do so, with a fair degree 
of confidence and success. 

As mentioned earlier, the asynchronous in¬ 
terfacing unit of Figs. 1 and 2 may also be 
used for storing program and data on magnetic 
tape. Before closing, I will give a brief descrip¬ 
tion of how this is done. Almost any mono 
recorder may be used, of either the cassette 
or reel-to-reel variety. 

As with a teleprinter, it is not all that difficult 
to transfer information from the computer to 
magnetic tape—providing the transfer is made 
at a suitable rate, in this case one which will 
fall within the modest bandwidth of an audio 
recorder. The problems tend to occur in the 
reverse transfer direction: from the tape back 
to the computer. Like the teleprinter, a tape 
recorder tends to supply information at its own 
fixed rate, and cannot be synchronised readily 
with the computer clock pulses. 

Happily the same asynchronous data format 


used for teleprinters may be used for tape 
recording and playback—all that is needed is 
to encode the data in audio tones, so that the 
recorder is not required to handle DC levels. 

The most reliable results are obtained using 
the technique of frequency-shift keying, or 
"FSK", where the two digital data levels are 
recorded as tones of differing pitch. This means 
that the tape is always recorded with a tone 
of one pitch or the other, which allows the 
effects of drop-out to be minimised. 

Generating and demodulating FSK signals 
used to be a fairly complex business, but thanks 
to modern 1C technology it is now fairly 
straightforward. As shown in Fig. 5, only two 
ICs and a transistor are required in order to 
adapt the basic asynchronous interface circuit 
of Fig. 1 for magnetic tape recording. 

Both of the ICs are made by the Exar Cor¬ 
poration, and are available in Australia from 
A. J. Ferguson Pty Ltd (order through your usual 
supplier). They are the XR-2206 waveform 
generator device, and the XR-221 1 tone and 
FSKdetector device. Each costs around $5.00. 

The XR-2206 device is designed to produce 
either square, triangular or sine waveforms over 
a wide frequency range, and has the additional 
feature that its frequency may be switched 
between two values by a TTL logic signal ap¬ 
plied to pin 9. Here it is used to generate sine 
waves of either 1400Hz or 1200Hz, with the 
higher frequency corresponding to "mark" and 
the lower to "space". The signal from the TSO 
output of the UART is fed to pin 9 to produce 
the required FSK signal, which appears at pin 
2 of the device. This is fed to the recorder via 
a preset pot, to adjust recording level. 

To decode the FSK signals on playback, the 
output from the recorder is fed to the XR-221 1 
device. This device is especially designed for 
FSK demodulation, and works on the phase- 
locked loop principle. It will lock onto input 
signals anywhere between 2mV and 3V RMS, 
so that the output from the recorder can vary 
over a very wide range without causing a data 
error. 

The XR-2211 device has two outputs, a 
tone-detect (L) output which appears at pin 5, 
and the actual FSK demodulation output which 
appears at pin 7. By wiring transistor T1 as 
shown, the output from the device remains low 
when there is no incoming tone—i.e., when 
the tape is stopped. By using one of the spare 
inverters on the interface board, this low is 
changed to a high, so that the RSI input of 
the UART receives the correct "mark" signal 
whenever a character is not actually being 
played back from the tape. 

As soon as the tape is started and tone ap¬ 
pears, the level at pin 5 of the XR-221 1 falls 
to the low logic level, and transistor T1 turns 
off. However the level at pin 7 will still be low 
whilever the tone from the tape is at the "mark'' 
frequency. If will only go high when the tone 
changes to the "space" frequency, and the 
inverter will thus feed the correct logic levels 
to the UART. 

For correct operation the VCO of the XR- 
221 1 must be set to give a free-running fre¬ 
quency midway between the incoming mark 
and space frequencies—i.e., 1300Hz in this 
case. This is set by means of the 5k preset 
pot in series with the 1 8k resistor, connected 
to pin 1 2. 

You can perform this adjustment reasonably 
well by recording a section of tape with a single 
character repeated, and monitoring the output 
signal going to the RSI input of the UART with 
an oscilloscope. Then adjust the 5k pot while 
playing back the tape, until you are getting a 
clean, noise-free signal. 

(Continued on page 107) 
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That first colour fault 

C-Day has come and gone and, for many of us, it has been something 
of an anticlimax. Far from being inundated with frantic calls about 
obscure colour faults, the scene has been deceptively quiet. Doubtless 
it is only a lull before the storm. 


I have not encountered any worthwhile 
colour TV faults as yet, probably because 
most sets are under warranty and their 
owners hesitate to seek outside help. I 
was rather interested, therefore, when a 
letter from a country colleague told a 
very interesting story about a minor 
C-Day emergency which was overcome 
by a combination of good old fashioned 
country cooperation and a spot of keen 
observation on my colleague's part. 

Here is his story. 

Well; colour television is with us, and 
whether we like it or not we—as TV ser¬ 
vicemen—will have to service colour sets 
or eventually go out of business. At first 
lance, the problems involved appear to 
e quite formidable—but are they? I 
recall the early days of monochrome TV 
and the problems that then seemed 
insurmountable, but which to-day are 
just routine. This could very well be the 
situation a year or so from now. As tech¬ 
nicians gain more experience in servicing 
colour sets the average service job 
should not take any longer than a mono¬ 
chrome repair. In addition the present 
use of modular construction will greatly 
assist the technician, as will the easy 
accessibility of modern sets. Both will be 
significant time savers. 

As you have no doubt guessed, these 
thoughts were prompted by my first 
colour TV repair job. It started with a 
phone call on the Friday afternoon be¬ 
fore C-Day, the customer stating that his 
new colour set was losing colour inter¬ 
mittently. I had serviced his old black and 
white set on several occasions, but it had 
reached a stage where it was no longer 
economical to repair, so he decided to 
trade it in on a colour set. 

He had contacted the service company 
who had contracted to repair the set 
under warranty but, unfortunately, they 
could not do anything about it until the 
following Monday, due to the number 
of service calls listed for that day. I told 
the customer to bring it round and I 
would see what I could do. Meanwhile 
I rang the manager of the service com- 
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pany involved, and he was quite agree¬ 
able that I attend to the set. In fact he 
thanked me and said that his firm would 
re-imburse the set owner for my charges. 

When I came to grips with the set, 
which was of a well known local make, 
I found the fault to be just as the cus¬ 
tomer had described it; the set came on 
with normal colour but, after about 10 
minutes the colour suddenly vanished. 
Then, a few minutes later, it returned and 
this pattern repeated itself in what 
appeared to be a quite random fashion. 
The only good point about it was that 
it occurred frequently enough to enable 
me to work on it. 

At this stage I tried to decide the best 
place to start. I mentally ruled out the 
deflection and picture tube control cir¬ 
cuits, also the front end, luminance, and 
synch circuits, as the set appeared to be 
working normally in monochrome. So my 
thoughts turned to the Chroma circuits— 
chroma bandpass amplifiers, burst gate 
sub-carrier oscillator, etc, and I was 
contemplating a long search with the 
CRO and the VTVM for the elusive 
component. 

However, before diving in—boots and 
all—I took another look at the picture— 
and here I got my first clue. I noticed 
that, as well as lacking colour, the picture 
was not as sharp as it should be, also 
the trouble seemed worse on the high 
channels than on Channel 2. I tried ad¬ 
justing the fine tuning control, but found 
I couldn't tune into the sound bars or 
the colour pattern. To prove the point 
I let the set run until the colour re¬ 
appeared and again tried fine tuning. This 
time everything was normal. So that was 
it—a shifting tuner oscillator. 

Access to the tuner was quite easy. By 
removing the nameplate from the front 
of the cabinet and undoing two captive 
screws at the top, the whole control 
panel swung down to allow convergence 
adjustment and also gave access to the 
tuner. I carefully removed the tuner from 
its mountings and removed the rotor, 
which gave me access to the oscillator 


transistor, a BF183. As it seemed the most 
likely cause of the drifting, I removed it. 
Luckily I had a replacement in stock and 
I wasted no time in fitting the new tran¬ 
sistor and re-assembling the tuner in the 
control head. I then switched on and the 
set worked normally. 

I let it run for a couple of hours before 
closing time, and when the customer 
called for it, he was very pleased. I tele¬ 
phoned him about a fortnight later, and 
he -eported that the set was still OK. 

It is interesting to consider just why 
the tuner oscillator shift had caused this 
trouble. The chrominance information 
and colour burst signals are transmitted 
at a frequency just below the sound 
carrier. If the fine tuning is too far into 
the video, little or no chroma or burst 
signals will be received. Among other 
things the burst signal holds off the co¬ 
lour killer circuit and, once it falls below 
a predetermined level, the killer circuit 
will remove any vestige of colour which 
remains. This can be demonstrated by 
tuning any set too far into the video, 
causing the colour to disappear. 

So there it is chaps-a job which could 
have been difficult—but turned out quite 
straightforward. 

Well, that is my friend's story. I think 
it contains two lessons; one that it is all 
too easy to panic unnecessarily in the 
face of an unfamiliar fault in unfamiliar 
equipment, but which can turn out to 
be something relatively straightforward. 
And lesson two is the importance of 
observation; in this case the observation 
that the monochrome picture was 
degraded, thereby providing the vital 
clue as to the possible cause. 

Still on the subject of colour servicing, 
and ways in which this can be done more 
effectively and more economically, I was 
interested to read recently of a new ap¬ 
proach to the problem by the Grundig 
company of Germany. 

Like most manufacturers, Grundig has 
long favoured the modular construction 
in which a large part of the set is built 
around plug-in modules. When a fault 
occurs the serviceman has only to iden¬ 
tify the faulty module-rather than the 
individual component—and replace it. 

But what of those portions of the set 
which do not lend themselves to this 
technique? Grundig have tackled this by 
developing a diagnostic adaptor, which 
provides an instant check of the non- 
modular circuits. 

According to the English magazine 
"Practical Electronics" for January this 
year, it works as follows: 

"Key check points of the circuits are 
all brought to a single 13-way socket into 
which the service engineer plugs his 
monitor. The monitor has 13 LEDs and, 
if any one of these fails to light, there 
is an indiction of a specific fault. 

"It costs very little extra on each set 
to provide the facility and the saving in 
engineer's time can be enormous. And, 
of course, with soaring labour costs time 
saved is very important, not to mention 
customer satisfaction. The plug-in diag- 















nostic aid costs the dealer under £10. 
Quite a bargain. And the customer ben¬ 
efits, too. Other set makers are expected 
to follow the trend." 

By the way, did you notice the refer¬ 
ence to "service engineers"? How about 
that! 

Seriously though, I believe the bro$d 
concept has a lot of merit. Nor is it really 
anything new, having been used in com¬ 
mercial communication systems, to a 
greater or lesser extent, for many years. 
Perhaps it's time we caught up. 

Meanwhile, half baked and otherwise 
doubtful technical statements about 
colour TV continue to appear in the daily 
press and various lay journals. It is small 
wonder if the man in the street is 
confused. 

From the magazine "Crosstalk", the 
official journal of the Boomerang Tape 
Recording Club, comes this gem. 

"A television expert has condemned 
the 'consistent rubbishing' of imported 
colour TV sets. He is Mr K. Parkin, a 
senior TV technician, who claims that 
some Australian made sets are inferior 
to their foreign rivals. Mr Parkin, who 
works for a commercial television station, 
said there were misunderstandings about 
imported sets. 

"He referred to the conflict between 
the PAL D and PAL bypass systems used 
in colour sets and said, 'if both sets are 
adjusted correctly, there will be no 
difference in the picture quality.' 

"Mr Parkin said Australian sets did not 
have auto fine tuning. 'The fine tuning 
affects the colour drastically/ he said. 
'Our station gets hundreds of calls when 
colour programs are on—all saying there 
is no colour. When the callers are told 
to adjust the fine tuning, the problem is 
usually cured.' 

"Mr Parkin advised new set owners 
how to go about the tuning operation. 
'A lot of people say this should be done 
with the colour off, then bring up the 
colour. It's possible that when they turn 
up the colour, they see none.' He said 
that sets should be adjusted to maximum 
colour with minimum noise. 'All im¬ 
ported sets have auto fine tuning, so dc 
not suffer this problem', Mr Parkin said 
Mr Parkin said imported sets could be 
moved around a room without upsetting 
reception—which could not be done with 
Australian sets. 

"He said an imported tube cost $100 
and a local one $240." 

Assuming that the gentleman has been 
quoted correctly, there would seem to 
be several statements which are doubtful, 
to say the least. 

Granted, there is no point in "rubbish¬ 
ing" imported sets simply because they 
pose a threat to the local industry, un¬ 
pleasant though that may be. By the same 
token, there seems to be little point in 
rubbishing the Ibcal product unless the 


criticisms can be substantiated. 

First the statement that the bypass PAL 
system is capable of giving the same 
results as the PAL D system, assuming 
both are adjusted correctly. 

As I understand it, the bypass PAL 
system virtually converts PAL signals to 
NTSC signals as far as that particular set 
is concerned. On that basis, all the 
admitted problems inherent in the NTSC 
system—and which led to the develop¬ 
ment of PAL—no longer exist (according 
to Mr Parkin) and the NTSC system is 
capable of the same standard of per¬ 
formance, in all circumstances, as the PAL 
system. I'm sure those countries using 
NTSC will be glad to learn that all the 
problems they believed they had, don't 
really exist! 

Second: Australian sets do not have 
auto fine tuning. Well, I can think of one, 
right off; the Rank Arena. There could 
be others. As for the importance of this 
feature, this is debatable. If users are 
unable to get colour signals because they 
do not know how to use the fine tuning 
control, then the dealer who sold and 
installed the set has fallen down on his 
job and/or the user is too lazy to read 
the instruction manual. 

In any case, most sets feature a mem¬ 
ory type fine tuning system so that, if the 
installing technician had set the fine tun¬ 
ing for each channel correctly, the user 
would hardly be aware of the problem. 

The final part of this criticism says: "Alf 
imported sets have auto fine tuning." 
Well, I can recall the data sheets of at 
least two imported sets which make no 
mention of this feature. In one case I 
have seen the set itself and could find 
no such feature. So perhaps we could 
say "some", or even "most", but not 
"all". 

Third: Imported sets can be moved 
around the room without upsetting re¬ 
ception—which cannot be done with 
Australian sets. 

Again, a very sweeping statement 
which might be hard to substantiate. In 
fact, there is no reason why imported 
sets should be any better or worse in 
this respect than the local sets since the 
problem, to the extent that it exists at 
all, is a fundamental one. It is true that 
certain types of picture tube, such as the 
Trinitron and the vertical slit tubes in 
general, are less critical in regard to con¬ 
vergence and, therefore, less prone to 
orientation problems. 

But these tubes are being used in 
SOME overseas sets and SOME Aus¬ 
tralian made sets, so any attempt to dis¬ 
tinguish them by the country of origin 
is rather pointless. 

Fourth: An imported tube costs $100 
and a local one $240. 

I was not aware that any locally made 
colour tubes were available. I may be 
wrong of course but, if I am, I am in good 
company. None of the local set manu¬ 
facturers seem to know anything about 
them either! ® 
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Computer Printed Circuits 


E8T 5 00 

E8F 6.00 

E8C 6.00 

$74.00. 


E8X 5.00 E8M 5.00 

E810T 5.00 E8D 5.00 

E8P 5.00 E8A 5.00 

Set of 9; Phenolic $47.00. Glass 

COILS and IPs 

W x %" x 2" high, all $2.50 ea. plus post 30c. 

ALL SILICON 30/60w PA 
| PORTABLE AMPLIFIER 

6Vi"W x 3%"H x 8Vi "D. 'I2-16V. 
two inputs. 5 & 100MV 15 ohm 
output No 7630 12 5, 2 50, 500 
ohm output No 7634. All $70.00 
ea. For 240V operation $33.00 
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R F CHOKES 

381 Air: 2.5mh 50ma — Pye $0.70 
plus post 40c. 

381 Iron: lOuh to lOOOuh. 25ma $0.70 plus 
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FILTERS 

27: Line filter 2amp $12.00 + posl: $ 1.00 
29: Line filter 10/ 20amp $37.50 H- frost $ 1.00 
30: Pulse filter 2amp $12.00 + past $1.00. 
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Two things 

II _ . T • 


could have put 
to good use. 


Albert Einstein had a hair problem. And a lot of 
mathematical problems. 

The hair he could have fixed with a good brush. 
And with a lot of his other problems, ‘Eveready’ Gold 
Alkaline batteries could have helped out. 

Just think what a man like Einstein could have 
done with a battery that out-performs all others in high 
drain electronic equipment. 

A battery that delivers full and consistent power, 
even after being left idle for long periods. 

A battery that isn’t bothered by extreme changes 
in temperature. 


Albert, we only wish we’d been there to help. 



BATTERIES Products of 


‘Eveready’ & 'Union Carbide' are registered Trade Marks. 
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Interesting 
fl in our lab< 


Circuit & Design ideas 


Conducted by Ian Pogson 


circuit ideas and design notes selected from technical literature, reader contributions and staff jottings. As they have not necessarily been tested 
laboratory, responsibility cannot be accepted. Your contributions are welcome, and will be paid for if used. 


Analog-computer-type active filter 
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The advent of low-cost operational 
amplifiers in the past few years has ex¬ 
cited interest in their use in RC active 
filter circuits. Instead of using one oper¬ 
ational amplifier and an RC input-feed¬ 
back network configuration with some 
inherent shortcomings, it is possible to 
use three op-amp networks to achieve 
virtually any second-order transfer func¬ 
tion. Let us recall that op-amps received 
their name originally because analog 
computers used amplifiers of high gain 
and wide bandwidth to perform math¬ 
ematical operations such as integration 
and summation. A wide variety of dif¬ 
ferential equations may be solved in this 
manner. 

One interesting application is the syn¬ 
thesis of transfer functions using one or 
more op amps. A good example of what 
can be done is a notch filter using three 
op amps. Centre frequency can be varied 
(using one control) up to approximately 
4kHz, with circuit Q and notch depth 
remaining practically constant over the 
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range. Component matching is not re¬ 
quired. Only one setup adjustment is 
needed, a variable control adjusted for 
best notch depth. 

In the circuit shown, U1 and U2 serve 
as integrators with a DC gain of about 
25000. U3 serves as a summing device. 
The 1000 ohm control R2, is used as the 
Q control and is adjusted only once for 
deepest notch. R1 serves as the fre¬ 
quency control by controlling the "gain" 
of the differential equation, which the 
system is solving in effect. For easiest 
tuning, this should be a ten-turn precision 
type potentiometer. 

The results are impressive for a circuit 
of such simplicity. Notch depth is at least 
50dB. Measurement of absolute depth 
was difficult because the test oscillator 
used had a harmonic content suppressed 
by only 50dB. Notch depth remains 
approximately constant over the tuning 
range, with Q seeming to increase 
somewhat with centre frequency. In de¬ 
termining experimentally the plot, the Q 



control was untouched. 

In operation, the input to the filter may 
be taken from the speaker or headphone 
jack of a receiver. Because a 741 op amp 
will deliver approximately 12V peak-to- 
peak across 2000 ohms, a high 
impedance headset may be connected 
directly across the output. A suitable 
buffer stage could be added to drive a 
low impedance speaker or headset. 

Best results in notching out an offend¬ 
ing heterodyne can be achieved when 
the receiver AGC is turned off. Other¬ 
wise, the strongly interfering carrier 
would heavily activate the AGC and re¬ 
duce the receiver gain, pulling the de¬ 
sired signal down with it. This filter would 
be a useful accessory for an ordinary SSB 
transceiver, which normally lacks provi¬ 
sion for IF notching. In my setup, I am 
able to take the required voltages for the 
filter from the VOX accessory socket of 
the Swan 350. 

The preferable tolerance of the 39k 
resistors is 2 per cent. All others can be 
10 per cent. Tolerance of the silver mica 
capacitors should be 5 per cent. U1, U2 
and U3 are type 741 op amps. Pin 
numbers are shown for 14-pin DIL pack¬ 
age. (Motorola MCI741L or MCI741P2.) 

(By Allen Taflove, WA9JLV, in "QST".) 


Simple magnetiser or demagnetiser 


A magnetised screwdriver can be use¬ 
ful for fishing a steel nut out of an inac¬ 
cessible place, or for holding a nut while 
screwing it up. Alternatively, a magne¬ 
tised tool is a menace when adjusting 
tape-heads or when it becomes covered 
with iron filings. This simple arrangement 
for magnetising and demagnetising tools 
can be very useful. The main item is a 
field coil of 1000 ohms or so, salvaged 
from an old loudspeaker. The rest of the 
circuit is self-explanatory. The tool is 


inserted into the hole of the field coil 
and the appropriate button pressed. 
When magnetising, the coil is fed with 
pulsating DC. When demagnetising, a 
capacitor is introduced in series with the 
coil, producing a strong alternating field. 
The tool must be withdrawn slowly from 
the coil while the demagnetising button 
is held down. 

(By Mr G. Leadbeater, 16 Ellison Street, 
Ringwood, Vic 3134.) 
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• 12 VOLT FUSED INPUT 

• REMOTE MICROPHONE 

• SIZE 6" x 2V4" x 9" 

• LICENCE REQUIRED 


127 YORK ST., SYDNEY 
29 3767—29 7021 


AS FROM AUGUST O UR NEW ADDRESS IS 554 PACIFIC HIGHWAY, KILLARA 498 
































CIRCUIT b DESIGN IDEAS 


+ 15V 

O 


Precision mV source from op amp 


A low output impedance mV source 
is frequently required in test systems and 
one can be constructed using only two 
parts—an instrumentation op-amp and a 
potentiometer. 

The op-amp is connected as a unity 
gain buffer as shown and the output is 
adjusted to the required voltage using 
the offset nulling terminals. The amplifier 
must have suitable characteristics such 
as low long-term drift, freedom from 


chopper and 'popcorn' noise, good 
power supply rejection and low offset 
voltage drift with temperature. To 
achieve low output impedance the de¬ 
vice must have high gain around zero 
output voltages and should have negli¬ 
gible thermal induced drift. 

Use of a high performance bipolar 
input op-amp such as Precision Mono- 
lithics mono 05CJ provides the required 
parameters. With a typical initial offset 



6 

-15V 


voltage of 0.3mV, outputs from about 
—3.5mV to +3.5mV can be achieved. 

• (From "Electronics Weekly".) 


Crystal-derived 50Hz for clocks 


+ 5 V 



This circuit uses only six series 74 TTL 
ICs constructed on a piece of Veroboard. 
It needs only one adjustment and due 
to the use of flip-flops, it always divides 
by the correct factors. 

The crystal oscillator uses three of the 
four NAND gates of an SN7400 1C. This 
circuit is suited to crystals in the range 
100kHz to 18MHz, series mode. This 
circuit should lend itself for use with 
many junk box crystals as well. 

The dividers consist of an SN7473 JK 
flip-flop, followed by four SN7490 dec¬ 
ade counters. These divide the 1MHz 
crystal frequency which I am using, down 
to 50Hz. By changing the division factor, 
other crystal frequencies may be used. 

The power supply uses an 1C regulator, 
with a 15V centre-tapped transformer, to 
provide 5V at approximately 125mA. The 


One of our most popular test instru¬ 
ment projects was the "Transistor-FET 
Checker" of August 1971, which was also 
reprinted in the Projects and Circuits 
Handbook. 

As it stands, the checker is capable of 
making many useful checks on most 
common small-signal devices. However 
one thing it won't do is distinguish be¬ 
tween germanium and silicon bipolar 
transistors. This can be a very handy 
facility when sorting through oddment 


regulator 1C should be mounted on a 
small heat sink. 

For calibration, all that is required is 
a short-wave receiver capable of tuning 
to VNG on 4.5MHz, 7.5MHz, or 12MHz. 
Placing the circuit near the receiver aerial 
input results in a heterodyne note. This 
is adjusted for zero beat by means of 
the 30pF trimmer. 

The uses for this frequency standard 
are left up to the reader's imagination. 
It is well suited for use with the digital 
clock described in June, 1973. Alterna¬ 
tively, by feeding the output to an audio 
amplifier driving a step-up transformer, 
it may be used with mechanical digital 
clocks. In such applications requiring a 
very reliable timekeeper, an emergency 
power supply should be considered. 

(By Mark A. Curtis, 44 Cresthaven 
Drive, Mansfield, Qld 4122.) 


devices, or bargain "seconds". 

As it happens you can add such a 
facility quite easily. Simply wire two sili¬ 
con diodes (1N914 or similar) in inverse 
parallel, and connect them in series with 
a small pushbutton switch between the 
B-G and E-D test terminals. 

To identify which type of transistor you 
have, simply press the extra button when 
you are reading its gain. If the gain read¬ 
ing drops, it is a silicon transistor. 

(By Jamieson Rowe, E-A staff) 



DESPATCH 

SERVICE 


869 GEORGE STREET 
SYDNEY 


CNR GEORGE & HARRIS ST 
RAILWAY SQUARE 
TEL. 211 0816, 211 0191 


BC107 

10 for 

$3.20 

BC108 

10 for 

$3.20 

BC109 

10 for 

$3.20 

BC207 

10 for 

$1.60 

BC208 

10 for 

$1.60 

BC209 

10 for 

$1.60 

UNIVERSITY INSTRUMENTS 

CT500MP 

20K 0PV 

$17.64 

MVA100 

100K 0PV 

$40.25 

MVA1 

1K0PV 

$9.78 

MVA80 

80K 0PV 

$23.00 

MVA50 

50K 0PV 

$28.75 


OPEN SATURDAY MORNINGS 


Adding Ge-Si ident to TX-FET checker 
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LOW COST HIGH RELIABILITY TRIMMERS. 



The outstanding physical qualities of 
ceramic have been recognised for thousands 
of years ... today, high density, stable and 
low loss ceramics of foremost quality are 
employed by Kobayashi (Japan) in the 
production of these rotary trimmer 
capacitors to ensure highly reliable, static- 
free operation. 

These compact, lightweight capacitors 
provide design engineers with an 
economical solution to-circuit design 
improvement in radio, television, 
communication and industrial equipment. 

Plessey take pleasure in offering these 
capacitors of which there are 27 types with 
capacitances ranging from 1.5 to 100 pF and 
working voltages of 200,250 and 350 VOC. 

Comprehensive technical literature is 
available on request to the Professional 
Components Division. 


PLESSEY • 

Plessey Australia Pty Limited 

Components Division Box 2 P.O. 

Villawood NSW 2163 
Telephone 72 0133 Telex 20384 

MELBOURNE Zephyr Products Pty Ltd 56 7231 
ADELAIDE K. D. Fisher & Co 223 6294 
BRISBANE L. E. Boughen & Co 70 8097 
PERTH H. J. McQuillan Pty Ltd 68 7111 
NEW ZEALAND Henderson (N.Z.) 6 4189 

AC 125 HOLT 


/The 

TRIO 

trio: 

Great 
’scope 
value. 



PARAMETERSm 

'All prices plus sales tax if applicable. 



Should you need further 
information, your nearest 
representative would be 
pleased to help you. 

• Sydney 439-3288 

• Melbourne 90-7444 

• Adelaide 51-6718 

• Brisbane 78-5422 


Canberra 97-3579 
Hobart 28-5997 
Newcastle 61-4321 
Perth YEW81-4477 
Analog Devices and 
Others 81-2866 
Port Kembla 74 0278 



Look! 


Vertical Deflection: 
Functions: 
Sensitivity: 
Attenuator: 
Bandwidth: 

Input Impedance: 
Chopper Frequency: 


Dual TraceCS15S4 
lOMHz $359' 

CHI, CH2. CHOPPED, ALTERNATE. ADD (Sum of CHI and CH2) 
lOmV/cm to 20V/cm 

O.OImV/cm to 20 V/cm in 11 calibrated steps with fine control 
DC: DC to 10MHz at - 3dB AC: 2Hz to 10MHz at - 3dB 
1 megohm paralleled by approx 38 pF (Probe: 10 megohms, 15pF) 
140kHz 


Triggered Sweep Low Cost CO1303A 

CS1557lOMHz $295* 1.5MHz $167 * 

10m V/cm 20 m V/cm 

0.01 V/cm - 20V/cm in 11 ranges with fine control. 1/1, 1/10, I/IOO and GND 

DC: DC - 10MHz (-3dB) AC: 2Hz - 10MHz (-3dB) DC: DC - 1.5 MHz (-3dB) AC: 2Hz - 1.5MHz (-3dB) 

IMohm, 35pF 1 Mohm, 30 pF 


Horizontal Deflection: 

Sensitivity: 

Bandwidth: 

Input Impedance: 

250mV/cm 

DC to 1MHz at - 3dB 

100 kilohms paralleled by approx 30pF 

250m V/cm 

DC - 1 MHz (-3dB) 

100 k ohms, 40 pF 

500m V/cm 

DC - 250 kHz 

1 M ohm 40 pF 


Sweep Circuit: 

Method: 

Time Base: 

Magnification. 

Trigger sweep. Automatic sweep 

0.5 microsecond/cm to 0.5 second/cm in 19 calibrated steps with 
continuously variable control for TV-H, TV-V, and EXT 

X 5 Magnifier 

Triggered or self-excited sweep 

0.5 p sec/cm - 0.5 sec/cm in 19 ranges, plus TV-V and 
TV-H, with fine control of each range; or EXT 

X 5 magnifier 

10 Hz- 100 kHz 
in 4 range 


Synchronization: 

Triggering: 

Range: 

Frequency: 

Internal, CHI, external or line, either + or - On all modes 

CHI : More than 10 Vpp Internal: More than 10mm on screen. 
External: More than 1 Vpp 

AC: 30Hz to lOMHz LF: 5Hz to 10kHz DC: DC to 10kHz 

Internal or external (+) or (—) in each mode. 

Internal: 20Hz — 10MHz for 10mm on screen. 

External: 20Hz - 10MHz at IVpp 

Internal (-) only 

Intensity Modulation: 

25 Vpp 

1 

•s 

Calibration Voltage: 
Output Waveform: 
Output Voltage: 

Power Requirements: 

1 kHz sqaure wave 

10 Vpp, 1 Vpp 

AC 100/117/230V 50/60Hz 27W 

0.5V pp 1 kHz square wave 

AC 100/117/230V 50/60HZ, 30W 

117/230V AC 50/60Hz, 15W 


w Dimensions: 

\VVeight 

250mm(W) x 230mm(H) x 440mm(D) 

8.4kg 

225 x 195 x 400mm 

6.4kg 

190mm x 154mm x".310mm 
3.8kg 
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Letters to 
the editor 


The views expressed by correspondents are 
their own and are not necessarily endorsed by 
the editorial staff of "Electronics AustraliaThe 
Editor reserves the right to select letters on the 
basis of their potential interest to readers and 
to abbreviate their contents where this appears 
to be appropriate. 

Rank colour sets 

We wish to reply to a letter from Mr. 
R. Hartkopf published in your March 
issue concerning his Rank Arena colour 
TV receiver. 

The condition he describes, "bright¬ 
ness control rushing up from nothing to 
full over the last quarter of an inch, the 
picture blooms and changes focus", is 
certainly not typical of our CTV receivers. 

Our Melbourne Service Department 
visited Mr. Hartkopf's home to inspect 
his receiver and found that it was a loan 
set. Because of the tremendous demand 
for our product it is not possible to give 
immediate deliveries and the set was 
loaned by the retailer pending delivery 
of Mr. Hartkopf's own receiver. The loan 
set had not been installed by a technician 
and needed the usual set-up adjust¬ 
ments. When this was carried out, I am 
informed, Mr. Hartkopf was completely 
happy. 

With reference to a letter from Mr. P. 
W. R. Cropley of Strathfield passed on 
to us for investigation, again our tech¬ 
nician visited only to find that it required 
installation adjustment. This apparently 
had not been carried out properly on 
initial installation. Mr. Cropley is now 
completely satisifed and mentioned he 
will be purchasing the receiver from the 
rental company. 

We are continuing our comprehensive 
technical education programme so that 
all Rank Arena retailers and service per¬ 
sonnel are very familiar with our product. 
Rank Arena has already established a 
reputation for reliability and picture 
quality bettered by none and at very 
reasonable prices. 

B. C. Fitzgerald, 

National Sales Manager, 

RANK ARENA. 


FM receiver tuning 

The Australian Government has ac¬ 
cepted in principle the recommendations 
of the Commission of Inquiry into FM 
Broadcasting to establish FM transmis¬ 
sions in the frequency range 88-108 MHz. 
The Commission has recommended that 


the televised transmissions operating 
within this frequency range be progres¬ 
sively transferred to other channels, with 
Ch. 5 (101-108 MHz) being cleared first, 
followed after some years by Ch. 4 (94- 
101 MHz) and at a later date, if necessary, 
by Ch. 3 (85-92 MHz). 

Action is currently being taken to 
transfer the Newcastle national TV station 
from Ch. 5 to Ch. 5A to free the band 
101-108 MHz for FM transmissions in 
Sydney and Newcastle. It is therefore 
clear that the initial development of FM 
transmissions will be in the 92-94 MHz 
and 101-108 MHz ranges. 

All parties within the industry who are 
involved in the provision of FM receivers 
are therefore warned that FM receivers 
designed for the domestic FM bands in 
Japan (76-90 MHz) or Western Europe 
(87.5-104 MHz), examples of which are 
reported to be on sale in some Australian 
States, will be unsuitable for reception 
of the Australian FM transmissions as 
now licensed or being planned, although 
receivers designed for the European 
band to 104 MHz will have limited use, 
in the early stages when transmissions 
are confined to 92-94 MHz. 

Interested purchasers of FM receivers 
should be advised that only those cover¬ 
ing the whole frequency range 88-108 
MHz will provide adequate reception of 
the developing Australian FM service. 

B. J. Connolly, Secretary 

Aust. Broadcasting Control Board, 

Melbourne. 


Last words on cm 

In the March issue of Electronics Aus¬ 
tralia, you again ask what makes it a sin 
to use centimetres, and why some peo¬ 
ple are so vehemently against the use 
of centimetres. 

The preferred multiplying prefixes are 
based on ternary powers of 10, and in 
electronics the commonly used prefixes 
extend from pico through nano, micro, 
milli, kilo, mega to giga. The disputed 
prefixes which are not ternary powers of 
10, namely, centi, deci, deca and hecta. 
The avoidance of multiplier prefixes 
which are not ternary powers of 10 and 
the preference for those which are, is 
based on: 

1. Established usage: Already in many 
fields particularly electronics, the non¬ 
preferred multipliers are not used. How 
many times in the history of your maga¬ 
zine have the following been used: 


Voltage: cV, dV, daV, hV 

Current: cA, dA, daA, hA 

Power: cW, dW, daW, hW 

Frequency: cHz, dHZ, daHz, hHz 
Resistance: Cfl, dJ2, dafl, hfi 

If you argue that it is more convenient 
to say 12cm than 120mm, then surely it 
is more convenient to say 12cA than 
120mA. 

2. Avoidance of confusion and ease of 
reading: A dimension of 900cm can be 
confused with a dimension of 900mm; 
for example, at a steel yard you are just 
as likely to want a piece of steel 900mm 
long as 900cm long, and the yardman 
must listen carefully not only to the 
number part of the size but also to the 
unit. 

Compare this to the situation where 
the unit of measure is restricted to mm 
and m; you are unlikely to want a piece 
of steel 900 m long and the yardman is 
just as unlikely to be able to give it to 
you. 

There seems to exist in the minds of 
some people that idea that the use of 
mm as a unit of length implies a resolu¬ 
tion of 1 mm in the measurement. This, 
of course, is not true; a length stated as 
123mm (or 12.3cm) gives little indication 
of the resolution of the tools used to 
ascertain the length. If a length is ascer¬ 
tained with low resolution, it can be ex¬ 
pressed rounded to the nearest 10, 20, 
50,100 or 200mm, as, for example, "The 
instrument measures 400mm wide x 
150mm high x 200mm deep". 

The objections to the use of the cm 
are made with great vehemence because 
it is known that once the use of the cm 
becomes established, it will be impos¬ 
sible to eradicate it. 

G. E. Harding, 

Mitcham, Vic. 

COMMENT: Your letter is the first to 
attempt to clarify the situation calmly 
and factually, and we take your point 
— particularly with reference to avoid¬ 
ance of confusion. This would certainly 
appear to justify avoidance of the 
centimetre, and we will endeavour to 
do so. Other readers please note that 
correspondence on this subject is now 
closed. 


Distributor name 

Over the years we have noticed oc¬ 
casional reference to the AKAI product 
range being distributed by Maurice 
Chapman & Co. Pty. Ltd., etc. 

Please note that AKAI Australia Pty. 
Ltd. is a privately owned Australian com¬ 
pany and imports and distributes those 
products manufactured by the AKAI 
Electric Co. in Japan exclusively. 

Any reference to other company 
names should be avoided in all publica¬ 
tions. We also advise that AKAI should 
at all times be printed in capitals. 

Paul M. Graham, 

National Sales Manager, 

AKAI Australia Pty. Ltd. 
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lassical 
Recordings 


Reviewed by Julian Russell 



Verdi — Rigo/etto: "lively and accurate ‘ 


VERDI —Rigoletto. Complete opera. 
Rigoletto (Leonard Warren); Gilda 
(Erna Berger); Duke (Jan Peerce); Mad- 
delena (Nan Merriman) Sparafucile 
(Italo Tajo) and others with the 
Robert Shaw Chorale and the RCA 
Orchestra conducted by Renato Cel¬ 
lini. RCA Victrola Mono AVM2-0698. 

This veteran—it was recorded in 
1950—is well worth the reissue. If you 
readjust your amplifier as I did by cutting 
the treble and boosting the bass you will 
be astonished at the quality of the sound. 
By the way the recording is so forward 
that you will probably have to reduce 
your gain, too, from its normal position. 
The quality is a little on the hard side 
but is admirably clear-though a little 
more reverberant than is fashionable 
nowadays. And it is, of course, in mono 
though it emerges well from two 
speakers. 

In Act 1 the outstanding performance 
comes from Jan Peerce as The Duke. As 
Rigoletto, Leonard Warren is sometimes 
a little unsteady and not always squarely 
in the middle of the note. Renato Cellini 
directs the ensemble firmly but also pays 
affectionate attention to the many pic¬ 
turesque details of the score. Act 2 opens 
with a clean attack on the dramatic 
chords and this tension is maintained 
throughout. A notable feature is the ex¬ 
cellent diction of Warren and Italo Tajo 
(Sparafucile) in the ensuing duet. Tajo is 
a fine bass and my only complaint about 
the recording is that the singers sound 
so close—though they wouldn't, of 
course, in an opera house—that their 
vocal techniques have no mystery. You 
can actually hear Warren covering his 
high notes and the cavernous quality that 
creeps into his low ones. The orchestra 
is again lively and accurate. Cellini is the 
sort of conductor of middle period Verdi 
who interprets as well as accompanies. 
The big item in this act is Gilda's aria. 
Care Nome, and Erna Berger sings it 
enchantingly in a fresh girlish voice which 
trills as effortlessly as a bird. It was a pity, 
therefore, that I found the final trill of 
the area just a trifle flat. But this is easily 
forgiven when one remembers the plea¬ 
sure that has been enjoyed earlier. 

The Robert Shaw Chorale is wholly 
admirable in the difficult staccato chorus 
"Zitti, zitti." Not only do the men point 
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their phrases with the most impressive 
accuracy, but the orchestra coordinates 
with them to perfection. In this act I was 
again disappointed in Warren's perform¬ 
ance. There are times when his voice 
sounds quite unfocussed. 

In the last act Peerce makes that now 
worn-out aria, "La Donna e Mobile" 
sound spontaneous. By the way it may 
be new to some readers to learn that 


RACHMANINOV—Piano Concerto No. 
3 in D Minor. Vladimir Horowitz with 
the RCA Victor Symphony Orchestra 
conducted by Fritz Reiner. RCA Vic¬ 
trola Horowitz Collection, Vol. 4. In 
Mono. VVM1-7035. 

Horowitz starts this with a pearly touch 
quite unlike the steely fingered attack 
used by the composer. But with Horo¬ 
witz this comes later where, no matter 
at what the speed or however forcefully 
delivered each note is impressively sep¬ 
arated from its neighbour. His general 
performance of the concerto is about as 
romantic as you're likely to hear from 
any first class pianist. I am told the com¬ 
poser admired Horowitz immensely 
though his style was quite different from 
his own. Did I write that Horowitz style 
was quite unlike Rachmaninov's steely 
fingered attack? That was before I heard 
Horowitz play the final movement of this 
concerto. And in contrast to this you have 
the fragile beauty of the little scherzetto 
interlude introduced about the middle 
of the first movement. 

Having written this about the perform¬ 
ance I must now come to the poor qual¬ 
ity of the sound. Admittedly it was 
recorded originally back in 1951, but 
even by the standards then accepted this 
was anything but a good example. I am 
afraid that with the orchestra recorded 
as faintly as it is you will get only a very 
little idea of how the work should sound 
in a concert hall, despite the brilliance 
of Horowitz' playing. Even when the 
orchestra gets a good chance to play on 
its own—in the intro to the second 
movement—its phrasing is good but the 
reproduction wan in the extreme. 

Nowadays many musicians regard 
Rachmaninov as a minor follower of the 
great Tchaikovsky. True his piano con¬ 
certos suffer from similarity in style and 


Verdi did not hand out the parts for this 
song to either the tenor or orchestra till 
just before curtain rose at the first per¬ 
formance. He claimed that he didn't want 
every errand boy in town whistling it 
before it was heard in the theatre. The 
old chap knew a winner when he wrote 
one. The famous quartet comes off 
fine—and what wonderful music it is. And 
how nice to hear it for a change without 
the applause that so often follows it. 

The Maddelena (Nan Merriman) is a 
bit more assertive than usual. No harm 
in this because she certainly succeeds in 
making her role sound really tough. 
Something suddenly happens to the re¬ 
cording perspective when the Duke re¬ 
peats "La Donna e Mobile" just before 
he sleeps. And in this act Miss Berger 
doesn't quite realise all the dramatic po¬ 
tential of her role. And I can quote you 
an example of 25-year-old realism in the 
engineering—I'll swear that you actually 
hear the rain during the storm music. At 
its reissue price I think this set is quite 
a bargain. An English/Italian libretto ac¬ 
companies the boxed set of two discs. 


content yet each speaks for itself, some¬ 
times very beautifully and always grate¬ 
fully for the soloist. Admittedly there are 
some awful moments-the final page of 
the C Minor is one. But there is much 
to enjoy both by high and middle brows 
in all these pieces. If only the sound had 
been better I could have recommended 
this with the same enthusiasm as I did 
Rigoletto. 

★ ★ ★ 

YELLOW RIVER CONCERTO-Com- 
munally arranged, liana Vered (piano) 
with the National Philharmonic Or¬ 
chestra conducted by Elgar Howarth. 
MOZART-Piano Concerto No. 21 in C 
(K.467) liana Vered (piano) with the 
Royal Philharmonic Orchestra con¬ 
ducted by Lawrence Foster. Decca 
Phase 4 Stereo PFS4299. 

I can praise two features of this strange 
production—the brilliant engineering of 
the Phase 4 stereo ^ound, and on the 
sleeve the coloured photograph of the 
horse which was the outstanding exhibit 
at the exhibition of Chinese antiquities 
shown in the Petit Palais in Paris when 
I was there in 1973. 

As to the music, I can only describe 
it as really awful—crude, plagiaristic, vul¬ 
gar, raucus, slick and everything else bad 
that you might add to this list. Yet it has 
a strange fascination, something like that 
of the cheapest type of provincial circus. 

Most of this attraction must be at¬ 
tributed to the sound, which is really 
astonishing enough to shock even the 
most case-hardened supporters of 
stereo. By the way there is no mention 
of a quadraphonic version so if you have 
been plugged into buying such equip¬ 
ment don't be misled by the label "Phase 
4" against a conspicuous "4" on the 
record sleeve. 






But back to the music. One can 
imagine without difficulty the approval 
of the Supreme Soviet or whatever is the 
name for Chairman Mao's controllers of 
culture. It's music for the people all right. 
But for a different kind of people to those 
who designed that magnificent horse. 
According to the sleeve notes the work 
is the Yellow River Cantata by the West¬ 
ern trained composer Hsien Hsing-hai, 
but was "communally adopted in its pre¬ 
sent form" —whatever that might 
mean—by the Central Philharmonic So¬ 
ciety. The notes elso state that "although 
the concerto can be listened to purely 
as a piece of abstract music it does, 
however, as do all Communist Chinese 
works of art, contain an official propa¬ 
ganda message, a resume of which fol¬ 
lows for those who may be interested." 
I'll spare you the rest which, as you will 
probably guess, is a description of a 
noble-minded proletariat overthrowing 
its oppressors. Despite all this I would 
never dream of parting with my pressing. 
It will be good for a laugh anytime except 
perhaps among the good Chairman's 
supporters. The pianist, liana Vered, 
plays with a fluent technique and a 
plummy tone which, while suitable in this 
travesty of a piano concerto is quite out 
of place in the Mozart on the reverse 
side. 

The Mozart is the Concerto No. 21 
which was featured in that sickeningly 
pretty film Elvira Madigan a few years 
ago. It is cleanly played though hope¬ 
lessly out of style, a curious mixture of 
delicately handled strings and woodwind 
with the brass coming in like that of a 
military band. The first movement is fairly 
good, though over-romanticised, but it 
is the Andante that really infuriates with 
its nauseous sentimentality. Miss Vered 
shows enough talent to make one want 
to hear her in something more suitable 
to her temperament. Another point—to 
use Phase 4 to record a Mozart piano 
concerto is a little like shooting at spar¬ 
rows with a cannon. 

★ ★ ★ 

TCHAIKOVSKY—Suite from The Sleep¬ 
ing Beauty Ballet. Philadelphia 

Orchestra conducted by Eugene 

Ormandy. RCA Red Seal Stereo 

ARL1-0169. 

Under the unpleasant title of Tchai- 
kowsky's Greatest Ballets—I've never 
heard an inferior one, by the way—the 
Philadelphia under Ormandy does all 
that is expected of them. The recording 
is slightly on the reverberant side and 
Ormandy's tempos tend sometimes to 
be a bit slow. As an example listen to 
the first oboe solo, taken at a pace that 
makes the spotlighting of the first desk 
soloists almost an advertisement for the 
players. But go on a little further and you 
will be entranced by the richness of the 
strings followed by a splendidly faithful 
passage for cymbals and gong. I didn't 
recognise some of the scoring, especially 


counter themes and figurations, perhaps 
because I have forgotten the original. 
Many of the slow tempos are delivered 
molto con amore-a characteristic of this 
sumptuous sounding orchestra. But de¬ 
votees of the ballet will recognise most 
of the items from previous recordings, 
particularly from those which were re¬ 
leased under the title of Aurora's Wed- 
ding-which in this new issue takes up 
most of Side 1. 

One thing you can bet on with cer- 
tainty-you'll never hear the music played 
with such opulence of tone as an 
accompaniment to the ballet—at any rate 
in any Western theatre. The suite offered 
here must be pretty well a complete 
version of the ballet. At any rate all the 
important items are included. And I don't 
think I have to remind any reader of the 
profusion of exquisite melodies that were 
set down by Tchaikovsky, one of the 
world's greatest melodists. 

I did find the rhythm of the most 
famous of the waltzes a little rigid, pro¬ 
duced, I think, by the slowish tempo and 
strict beat. And I have never heard any¬ 
thing more "soulful" than the violin solo 
at the beginning of Side 2. It seems to 
pierce right down into the very bowels 
of compassion. If you love schmaltz of 
the refined kind this is most certainly for 
you. The small critical points I have men¬ 
tioned can easily be forgotten—or for¬ 
given—in the wash of sensuous sound 
that emerges from the speakers of good 
equipment. 

★ ★ ★ 

BAROQUE BRASS Pieces, mostly tran¬ 
scriptions played by the London Fes¬ 
tival Brass Ensemble directed by Elgar 
Howarth and Alan Civil. Decca Phase 
4 Stereo PFS4290. 

No less dazzling sound can be heard 
in this Phase 4 recording, too, but this 
time it is used on worthy material. The 
full title of the disc is The Magnificent 
Sound of Baroque Brass. And magnificent 
it is. The title is a little misleading because 
some of the baroque instruments- 
sackbuts and cornets, for instance—have 
been replaced by their modern counter¬ 
parts. But the result is quite staggering 
just the same. There are seven items on 
the disc each worth its own special 
notice. 

The first is Scheidt's Cantus 21: Galliarri 
Battaglia a 5 Voci, played with quite 


wonderful precision of intonation and 
quick tonguing. You will hear some nice 
antiphonal effects with martial flourishes 
on trumpets from left and right, some¬ 
times in fanfare form, at others in showy 
little tunes. 

No. 2, a Sonata Hora Decima No. 14 
by Pezel arr. Wilbraham, consists of a 
Sonata (Adagio), a Courante and a Sara- 
bande. This is notable not only for the 
players' admirable fluency but also for 
changes of timbre in piano and forte 
passages. 

No. 3 is a solemn Fugue in C Sharp 
Minor by J. S. Bach arranged by Howarth 
from the first book of the Well-Tem¬ 
pered Clavier. This comes off very well 
in its transcription for brass. As to the 
propriety of the transcription—well old 
Bach himself was an inveterate tran¬ 
scriber of other men's music. After a 
while the piece begins to show traces 
of what Sir Thomas Beecham once de¬ 
scribed as Bach's "Protestant poly¬ 
phony." But this is too short to really 
matter. 

No. 4 consists of Three Fanfares by 
Zelenka, even more martial sounding 
than those in Item 1 because of the addi¬ 
tion of drums to the brass. One can easily 
imagine mounted players in gorgeous 
uniforms with the drummers waving their 
sticks in military unison. 

No. 5 is a suite by that great innovator 
of keyboard technique John Bull. This is 
another transcription by Howarth again 
brilliantly effective. The Suite consists of 
a Pavan and Four Variations, and The 
King's Hunting Jig, the stately Pavan con¬ 
trasting vividly against the exuberance of 
the Jig. 

No. 6 is a March for Three Trumpets 
and Timpani by C.P.E. Bach. This again 
features fanfare-like flourishes, but in the 
form of dialogues brought off with 
superb elan. 

And finally No. 7 is a Suite by Locke 
arr. Civil, of Music for His Majesty's 
Sackbuts and Cornets, here replaced by 
trombones and trumpets. It belongs to 
the Restoration Period and was com¬ 
posed to celebrate Charles Il's royal pro¬ 
cession before his crowning at Westmin¬ 
ster. The work is not only beautiful but 
also daringly innovative in its technique 
which shows the influence of that great 
Italian writer for brass, Gabrielli. 

The whole disc is an extraordinary 
exercise in virtuosity both in performance 
and engineering. I found it all a most 
stimulating experience. 


BASIC ELECTRONICS: 5th edition on sale now 

Almost certainly the most widely used manual on basic electronics in Australia. 
Begins with the electron, introduces and explains components and circuit 
concepts, details the construction of simple receivers. Separate chapters on 
test instruments, servicing, amateur radio, audio techniques, stereo sound 
reproduction. The basic text is similar to the fourth edition but chapter 18, 
completely rewritten, now contains six practical projects for home construc¬ 
tion. Order your copy now! 

Price: $3.00 plus 60c pack and post 
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Lighter Side 

Reviews of other recordings 


Devotional Records 


HE'S GOT THE WHOLE WORLD IN HIS 
HANDS. Various artists. Stereo, 
CBS/Reader's Digest 5-record boxed 
set. 

I'll describe this new Reader's Digest 
set as succinctly as possible and leave 
it to you to make a decision as to whether 
it will earn a place in your collection. 

Record 1, "Beloved Favourites" fea¬ 
tures a variety of artists in the 12 tracks, 
typically: Mahalia Jackson, "He's Got the 
Whole World"; Frankie Laine, "I Be¬ 
lieve"; Rosemary Clooney, "Bless This 
House"; Jim Nabors, "I Walk With God"; 
Eydie Gorme, "Climb Every Mountain". 
Other artists include Johnny Cash, Percy 
Faith, Roy Hamilton, Robert Goulet and 
Andre Kostelanetz. One might perhaps 
describe this first disc as typical middle- 
of-the-road "commercial" Gospel. 

"Gospel Soul" is the theme title of 
record 2 and, as the title might suggest, 
it is predominantly negro style, most of 
the tracks by Mahalia Jackson, broken 
by contributions from Percy Faith, Johnny 
Cash, and the Abyssinian Baptist Choir. 
It won't appeal to everyone. 

By contrast, record 3 relates more to 
the local chapel with hymns like "Amaz¬ 
ing Grace" (Patti Page); "It Is No Secret" 
(Anita Bryant); "Rock Of Ages" (Jim 
Nabors) and "How Great Thou Art" 
(Tammy Wynette). There are 12 tracks 
on this disc also, of this general style. 

Record 4 is titled "Country Chapel" 
and opens with "These Hands" by 
Johnny Cash. Burl Ives follows with "In 
The Garden" and then Patti Page with 
"Abide With Me". Jim Nabors sings "The 
Old Rugged Cross" and, by this time, the 
"country" theme seems to be in some 
doubt. Much of the sound could relate 
to any chapel, anywhere. 

The last record in the set, "Joyful Har¬ 
mony", features group singing through¬ 
out, typically: "The Lord Is My Shepherd" 
(Mormon Tabernacle Choir); "Go Tell It 
On The Mountain" (Ray Conniff); "Lead 
Kindly Light" (Mitch Miller); "Swing Low 
Sweet Chariot" (King Family); "Jesus, 
Saviour Pilot Me" (Merrill Staton Singers). 

Now to the problem; what kind of 
Gospel music do you enjoy? If your 
tastes are conservative, with a question 
mark over "soul", the Mahalia Jackson 


style, and the group sound of the Staple 
Singers, then you'll probably bypass 
about a third of the tracks. Sure, that will 
leave 40 possibles but it does change the 
value-for-money formula. 

But, then again, your tastes may be 
quite catholic (small c) in which case 
you'll find plenty of diversion in the di¬ 
verse tracks. 

Technically, the sound is normal and 
the packaging well up to the usual 
"Reader's Digest" standard. 

I've done my best to summarise. Now 
it's up to you. (W.N.W.) 

★ ★ ★ 

MISA CRIOLLA. Ariel Ramirez. SEVEN 
SOUTH AMERICAN FOLK SONGS. 
Los Huanca Hua. World Record Club 
stereo S/4605. 

One of the most interesting records 
to come my way in the past year, this 
album of an authentic folk orchestra, Los 
Huanca Hua, has a setting of the Catholic 
Mass based on the rhythms and traditions 


CONCERT IN BLUE. Various orchestras. 

Stereo, World Record Club WRC 

S/5279. 

On the classical verge of the popular 
field, this album contains four major 
items: 

"Warsaw Concerto" (Addinsell); Willi 
Stech piano, and the Berlin Symphony 
Orchestra. One of the most popular 
pieces of film music ever written: a 
"mini-concerto" from the film "Dan¬ 
gerous Moonlight". 

"South Of The Alps" (Fischer); Ba¬ 
varian State Radio Orchestra. Four-part 
suite, popular in the days of radio con¬ 
certs: Harbour Town, Seaside Terrace, 
Battle Of Flowers, Tarantella. 

Overture to "Porgy & Bess" (Gersh¬ 
win); Majorie Mitchell piano and the 
Berlin RIAS Orchestra. Negro folk opera, 
regarded as Gershwin's best work. 

"Rhapsody In Blue" (Gershwin); same 
pianiste and orchestra. Jazz concerto, 
orchestrated by Grofe. 

The items are all well known and many 
may already have them in other albums. 


of Latin-American folk-lore on side one 
and seven South American folk songs on 
side two. 

Misa Criolla (Creole Mass) composed 
by Ariel Ramirez has a Spanish liturgical 
text which has been approved by the 
Church for use in Latin America. Jhe 
orchestra uses two large drums and na¬ 
tive percussion instruments plus guitar 
and gong. Ramirez has chosen distinctive 
rhythms, based on popular Latin Ameri¬ 
can dances and folk songs, to convey the 
religious fervor of each section of the 
Mass. 

Expert in harmony and counterpoint, 
Los Huanca Hua give a particularly 
appropriate rendition of the liturgy while 
at the same time incorporating all the 
vigour and feeling of the Latin-American 
character. Anyone interested in music for 
the modern Catholic liturgy should get 
hold of this album. 

Spanish and English text is supplied for 
the Mass so you can follow the Spanish 
version which in many ways is more apt 
than the English. People who prefer the 
old Latin Mass will agree with this. 

I'm afraid that I found the seven folk 
songs on side two rather over-shadowed 
by the Mass but I suppose they are not 
really out of character since they have 
similar rhythms. Perhaps it might have 
been more appropriate to release them 
on a separate record. 

Recording quality is good, although 
tape hiss does become noticeable when 
the volume level is high. The recording 
of the drums during the Mass sequences 
is some of the heaviest I have heard and 
sounds very impressive with a moderate 
amount of bass boost. Altogether a very 
satisfying album. (L.D.S.) 


If not, to have them all together adds 
up to a recording which is well worth 
considering for your collection. An Ario- 
la-Eurodisc original, the performances 
and the technical quality are well up to 
standard. (W.N.W.) 

★ ★ ★ 

FESTIVAL OF HITS BY THE STRAUSS 
FAMILY. The Berlin Philharmonic Or¬ 
chestra conducted by Herbert von 
Karajan. Stereo, D.G.G. 2538 300. 

This is a most unusual record in one 
respect—no "Blue Danube"! In every 
other respect, it is very much the "mix¬ 
ture as before". However, it is a very 
pleasant mixture, with two waltzes, Tales 
from the Vienna Woods and Delirium 
Waltz—the Fledermaus and Gypsy Baron 
Overtures-the Pizzicato, Tritsch Tratsch 
and Thunder and Lightning Polkas-and 
the Egyptian and Radetsky Marches. 
Karajan is one of the few German con¬ 
ductors with the right approach to Vien¬ 
nese music, giving it the right touch of 
insouciant gaiety. If you like Strauss, then, 
you will find plenty to enjoy here. Re¬ 
issues, of course, for this medium price 
disc, but good sound quality. (H.A.T.) 


?, eV l eV ^,' r I^ i f s®?,? 0 ® r ® by Nevil,e Wi,liams (W.N.W ), Harry Tyrer (H A T.), Leo Simpson (L.D.S.), Nor™* 
Marks (N.J.M.) and David Edwards (D.W.E.). 
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Melodies that will "last forever" ... 


CARNIVAL OF VENICE. The Black Dyke 
Mills Band. Stereo, Astor GGS-1444. 

First formed in 1815, the Black Dyke 
Mills Band is known and esteemed 
around the World by brass enthusiasts, 
both for their total sound and for the 
quality of their featured instrumentalists. 
There are three solos in this program: 
Frank Berry, trombone, "Where E're You 
Walk"; John Clough, euphonium, "Car¬ 
nival De Venice"; Jim Shepherd, cornet, 
"The Nightingale". The remaining tracks 
are: The Champions March—Hungarian 
Rhapsody No 2-Nabucodonsor Over¬ 
ture-Symphonic Poem, Les Preludes. 

As you may gather from the above, 
the band leans towards orchestral rather 
than military band music and a sound 
that is smooth and round rather than 
obviously brassy. Therein lies much of 
their distinction and appeal. 

Technically the quality of the disc is 
average—not brilliant but adequate for 
your enjoyment if you are partial to a 
group like the Black Dyke Mills Band. 
(W.N.W.) 

★ ★ ★ 

FODEN MOTOR WORKS BAND. Con¬ 
ducted by Rex Mortimer. Astor stereo 
GGS 1450. 

Anyone who likes to attend the oc¬ 
casional brass band concert in their local 
municipal park, will certainly find this 
album most enjoyable. It has a good 
mixture of old favourites with traditional 
arrangements. Recording quality is very 
good right throughout both sides. If you 
want to sample the disc, have a listen 
to "Swedish Rhapsody". 

Track titles are: A Festival Prelude-La 
Chatalaine—Where E'er You Walk— 
Zauberflote (The Magic Flute)-Enchant- 
ress-Arabella-Rhythmic Skater-Pixie's 
Parade—Ida & Dot-Swedish Rhapsody. 
(L.D.S.) 

★ ★ ★ 

SYNTHESIA. Mike Hankinson Plays the 
Classical Synthesiser. Interfusion 
(Festival) L-25169. 

From a wide-ranging classical and 
"light" musical background in Britain, 
Mike Hankinson has been resident in 
South Africa for the past five years, being 
now classical organist with the South 
African Broadcasting Commission and 
with the S.A. Symphony Orchestra. He 
is also manager for Boosey and Hawkes 
of that company's section dealing with 
synthesisers and other electronic instru¬ 
ments. 

For this recording, made in Johannes¬ 
burg, he had access to four synthesisers 
and a 16-track recorder. With this back¬ 
ground, he was certainly well placed to 
arrange and create the items on this 
album: 

Sabre Dance (Khatchaturian)-Anitra's 
Dance (Grieg)—Dance of The Sugar Plum 
Fairy (Tchaikowsky)-Prestissimo (Vi¬ 
valdi)—Adagio (Vivaldi—Toccata (Para- 
disi). On side 2 are items by J. S. Bach: 
Brandenburg Concerto; Allegro, An- 


MELODIES THAT WILL LAST FOREVER. 

Michael Collins and the Cathedral 

Strings. Stereo, World Record Club 

WRC s/4823. 

This quite venerable Columbia re¬ 
cording has maintained its place in the 
World Record Club catalog for one main 
reason: it is devoted entirely to a gentle, 
relaxed presentation of melodies that 
have indeed proved themselves to have 
"everlasting" qualities. Here they are: 
Intermezzo (Cavalleria Rusticana)-Bar- 
carolle (Tales of Hoffman)-Poeme 
(Fibich)—Ave Maria (Schubert)—Minuet 
(Boccherini)—Softly Awakes My Heart 
(Samson & Delilah)-Skaters' Waltz 
(Waldteufel)—Meditation (Thais, Mas- 
senet)—Le Cygne (Saint Saens)-Santa 
Lucia (Cottrau)—Largo (Handel)—Clair de 
Lune (Debussy). 

In slow tempo, Michael Collins exploits 
every note of these well-known melo¬ 
dies, while the Cathedral Strings produce 
a lush sound, warmed by the double 
bass—a facet that might be missed if your 
loudspeakers are inadequate at the bot¬ 
tom end. Depending on your point of 
view, you might reject the album as 
schmaltz , or dreary, or "wall-paper" 
music. But for an album to remain current 
for as long as this one, a lot of people 
must think otherwise. And don't be put 
off by my reference to its venerable age; 
the sound is clean and the surface is 
quiet. (W.N.W.) 


dante, Allegro Assai-Pastorale-Jig 
Fugue. 

The performance is excellent and the 
sound predominantly clean. The sound 
is unmistakeably that of a synthesiser, but 
Hankinson has nevertheless sought to 
maintain the mood and impact of the 
original score. You may well question the 
relevance of so doing and, if you feel 
like that, the album is probably not for 
you. But, if you have no such inhibitions, 
it's good value at $3.99. (W.N.W.) 

★ ★ ★ 

MILLION SELLER MOVIE THEMES (And 

Other Selections). The 101 Strings. 

Stereo, Alshire (Astor) S-5311. 

In some of the numbers the 101 Strings 
do their traditional string-thing but in 
others they change the sound and 
dynamics to meet the needs of the music 
—but without ever compromising their 
committment to melodic sound. The 
tracks: The Entertainer—What'll I Do?— 
Tubular Bells-The Morning After-The 
Desperadoes - Clubman Special - By 
Rainbow Fountain-Morning On The 
Meadow—Swingin'Stampede-Theme 
For A Broken Heart. 

The sound is clean and well balanced 
but I should perhaps mention that the 
10 tracks only provide about 26 minutes 
of music, which can scarcely be regarded 
as generous. (W.N.W.) 


MAGIC BOW. Michael Rabin with 
The Hollywood Bowl Symphony Or¬ 
chestra conducted by Felix Slatkin. 
Stereo, World Record Club WRC S/ 
5129. 

"My favourite record" remarked the 
person who handed me this album and, 
surrounded by hundreds of other WRC 
titles, this was quite a statement. Listen 
to it and the reason will be obvious 
enough. Michael Rabin combines a con¬ 
summate technical skill with a beautifully 
rounded tone. Add classical excerpts that 
are as tuneful as they are familiar and 
you have a sound that will take the ten¬ 
sion from any trying day: 

Caprice Viennois (Kreisler) —Hora 
Staccato (Dinicu-Heifitz)-Meditation 
From Thais (Massenet)-Zigeunerwisen 
(Sarasate)—Moto Perpetuo (Paganini- 
Kreisler)-The Old Refrain (Kreisler)- 
Flight Of The Bumble Bee (Rimsky Kor- 
sakoff-Kreisler)—Introduction and Rondo 
Capproccio (Saint-Saens). 

The orchestra is very subdued 
throughout but the violin tone, recorded 
close-up is clear and intimate. Some may 
find it too sugary but, to a lot of other 
people, it could easily become their 
"Favourite record". (W.N.W.) 


For information on World Record Club albums, 
contact the Club at 605 Camberwell Rd, Har¬ 
twell, Vic 31 24. Tel. 29 2636. 


RUBYCON. Tangerine Dream. Stereo, 
Virgin L-35399. 

If you like synthesised music, this is 
the album for you. Tangerine Dream is 
a trio of German musicians who spec¬ 
ialise in the use of electronic instruments. 
On this album they use a mellotron, a 
double Moog synthesiser, a VCS 3 Synthi, 
a Synthi A, and an ARP 2600, not to 
mention various guitars and pianos. 
There are no definite tracks, the music 
is a blended whole, and flows smoothly 
from start to finish. 

This is certainly not an album in the 
same style as many earlier records using 
synthesisers. No attempt is made to 
imitate conventional instruments; rather 
they are used as instruments in their own 
right. The result is pleasant listening, with 
a wide variety of tones and rhythms. 

If you have an interest in modern forms 
of music, then this would be a good buy. 
The quality of the recording is excellent. 
(D.W.E.) 

¥ ¥ ¥ 

BOTH SIDES NOW. The Paul Robinson 

Players. W&G stereo 25/S/5609. 

Easy listening music for dining or driv¬ 
ing sums this disc up. Better sample a 
few tracks though, if you're finicky about 
sound quality. There is some edginess 
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LIGHTER SIDE 


on the strings here and there and my 
pressing suffered from surface noise. 

Ten tunes are rendered: Theme from 
"Elvira Madigan"-Blowin' In The 
Wind—Scarborough Fair—Windmills Of 
Your Mind—How Deep Is The Ocean- 
Ebb Tide—From Both Sides Now—Ship 
Of Dreams—Barefoot In The Park—Sep¬ 
tember Song. (L.D.S.) 

★ ★ ★ 

MR. ACKER BILK. Astor stereo GGS 

1442. 

Apparently, this album of Acker Bilk 
and his Paramount Jazz Band was re¬ 
corded some time ago, as it has been 
electronically processed for stereo. This 
surprised me because my immediate im¬ 
pression on slapping the disc on the 
turntable was that the sound quality was 
good. Closer listening did suggest that 
the stereo image was vague—which is 
usually the case with this sort of record. 

Fair dinkum stereo or not, it's a very 
lively record of "old-time" jazz with 
Acker Bilk's rather hoarse singing, in be¬ 
tween blowing on the clarinet, being 
entirely in character with the music. 
Don't listen to it while dining though, 
otherwise you'll get indigestion from jiv¬ 
ing about in your seat! 

Ten foot-tapping tracks are featured: 
Jump In The Line-Delia Gone-Willie 
The Weeper-Blaze Away-Easter 
Parade—Marching Through Georgia— 
Carry Me Back—Lousian-i-ay—Under The 
Double Eagle—Franklin Street Blues. 
(L.D.S.) 

★ ★ ★ 

LOST IN A DREAM. The Ink Spots. MCA 

stereo COPS 7250. 

How about some songs crooned in the 
good old way? A bit corny perhaps but 
quite pleasant. Good for listening on a 
quiet Sunday afternoon. Record quality 
is okay. 

Twelve songs are crooned: I'll Get 
By-Say Something Sweet-Do Some¬ 
thing For Me—Castles In The Sand—My 
Greatest Mistake-Tell Me You Love 
Me—I'd Climb The Highest Mountain— 
Where Flamingoes Fly—A Fool Grows 
Wise—Lost In A Dream—I'm Lucky I Have 
You—You Can't See The Sun When 
You're Crying. (L.D.S.) 

★ ★ ★ 

FOUR TOPS LIVE AND IN CONCERT. 

Probe stereo SPBA3081. 

While I like those numbers which have 
been big for the Four Tops in the hit 
parades, I was not particularly keen on 
this album of a recorded concert per¬ 
formance. They start out sounding hoarse 
and the blistering pace set right at the 
outset does nothing to produce an air 
of mellowness. And why the record lis¬ 
tener has to put up with frenzied shouts 
and shrieks of the audience I'll never 
know. Have a listen to it, before you buy. 


Track titles are as follows: Are You 
Man Enough—Love Ain't Easy To Come 
Buy-Love Music (medley)-Reach Out 
I'll Be There—Standing In The Shadows 
Of Love-Midnight Flower-Baby I Need 
Your Lovin'-Keeper Of The Castle-I Am 
Your Man—Ain't No Woman (Like The 
One I've Got)-One Chain Don't Make 
No Prison—I Can't Help Myself. (L.D.S.) 

★ ★ ★ 

BEGINNINGS. The Mitchell Trio featur¬ 
ing John Denver. Mercury stereo 633 

8494. 

Those not familiar with the Mitchell 
Trio and John Denver could be forgiven 
for opining that they sound exactly like 
Peter, Paul and Mary. And in fact at least 
some of the tracks were recorded as far 
back as 1965 when Folk was at its peak. 
A couple of the tracks have been elec¬ 
tronically re-processed for stereo. As 
such, it is quite an enjoyable album and 
the sound quality is good throughout. 

A list of the twelve tracks: "That's The 
Way It's Gonna Be-For Bobbi-Another 
Side Of This Life—Bells Of Rhymney— 
Never Coming Home-Get Together-Mr 
Tambourine Man-Like To Deal With The 
Ladies—Rabbit—She Loves You—Long Tall 
Texan—Violets of Dawn. (L.D.S.) 

* * * 

SLIM WHITMAN. Stereo, Festival 
L-35323. 

Slim Whitman is in a romantic mood 
with eleven songs that dwell on amour: 
Happy Anniversary-She Thinks I Still 
Care—Hello Love—There Goes My 
Everything-Room Full Of Roses-Making 
Believe—It's All In The Game—If You 
Love Me—The Most Beautiful Girl—What 
I Had With You—Honeymoon Feelin'. 

Backed with gentle C & W style 
rhythm, Hawaiian guitars and a chorus, 
it's all very smooth and tuneful. If you 
know Slim Whitman, I need only say he's 
in good form. If you don't know him, 
then this could be a pleasant introduc¬ 
tion. The sound quality is excellent. 
(W.N.W.) 

* * ¥ 

SOMETHING IN THE AIR. Simon Park. 

Stereo. EMI EMC-3059. 

Simon Park has produced some rather 
original arrangements of a variety of 
popular songs. These include Funeral For 
A Friend—He's Misstra Know It All—I Am 
The Walrus—Cowboy—Something In The 
Air—The First Time Ever I Saw Your 
Face—Honky Tonk Women. 

Whether his arrangements appeal or 
not must be a personal choice. For in¬ 
stance, I liked his version of "The First 
Time Ever I Saw Your Face", particularly 
at the start, which features a cor anglais 
solo. On the other hand, "Honky Tonk 
Women" seemed to me to be "over-ar¬ 
ranged"-! prefer the original Rolling 
Stones' version. 

If you think that this style might appeal 
to you, perhaps the best bet would be 
to have a quick listen before buying. The 
best track to pick would be one you are 
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familiar with. As the quality of the re¬ 
cording is excellent, you should have no 
worries on this point. (D.W.E.) 

★ ★ ★ 

THE BOY FROM THE STARS. Jim Keays. 

EMI stereo EMA 308. 

Another newcomer in the never-end¬ 
ing stream of pop-star possibles, Jim 
Keays is certainly a more-likely con¬ 
tender than many other candidates I have 
seen. Jim Keay shows more than usual 
talent as a writer of lyrics and his ideas 
and effects shown on this album are 
certainly original. The general theme is 
''science fiction moralistic"—someone 
from outer space comes to Earth and 
observes the mess we are in. 

If you want to sample the disc, try the 
little track on side one. 

There are nine tracks in all: The Boy 
From The Stars—Take It On Easy—Noth¬ 
ing Much Left—Space Brothers- 
Alchemical Takeover— Urantia— Kids' 
Blues—The Right Way To Go—Reason To 
Be Living. (L.D.S.) 

★ ★ ★ 

THE GREATEST HITS OF ENRICO 

CARUSO, Vol. 2. Mono, RCA ARM1- 

0279. 

Although referred to as Volume 2, this 
album was assembled at the same time 
as Volume 1, to commemorate the birth 
of Enrico Caruso in February 25, 1873. 

Both are from very old recordings 
which exist only because Caruso be¬ 
lieved in the future of the phonograph 
and dignified it with his patronage. The 
oldest recording in this collection dates 
back to 1904 and the most recent to 1920. 
In fact, they are surprisingly good and 
the voices come through strong and 
clear, despite the inevitable background 
noise. Obviously, great care has gone 


into their reclamation. 

There are thirteen tracks in all, with 
titles too long to identify here but they 
are from (and I abbreviate); Pagliacci, 
Carmen, La Boheme, Tosca, Martha, with 
"Ave Maria" (Kahn). On side 2: La Tra- 
viata, Faust, L'Elisir d'Amore, Xerxes, 
Lucia di Lammemoor; "Mattinata" 
(Leoncavallo), "Over There" (Cohen). 

Some old recordings serve only to 
disillusion one about cherished impres¬ 
sions. You won't feel this way about 
Caruso, a great tenor by any standards. 
(W.N.W.) 

* * * 

DUO LEON-REOS. Philips stereo 

6348107 

Duo Leon Rios are a pair of agile¬ 
voiced Latin-Americans backed by harp, 
guitars and other stringed instruments. 
Their slightly plaintive style of singing is 
well complemented by the instrumental 
backing and adds up to a very pleasant 
album. 

The recording was generally very good 
although some tracks on my sample 
pressing were not without their share of 
"prickles". 

Track titles are: Elegia Sin Nombre-La 
Marca-LLuvia En El Campo-A La Ronda, 
Ronda—Le Puse La Firma—En El Fondo 
Del Rio-Panal Al Viento-La Nina 
Maria—La Noche Del Gato—Tonado De 
La Noche— Espigas Para Un Recuerdo— 
Olmue Mi Amor. (L.D.S.) 

* * * 

MAX BYGRAVES. Stereo (?) Astor 

GGS-1446 

Without explaining why it should be 
necessary in this day and age, Astor de¬ 
scribe this album as "electronically 
created stereo"; nor do they refer to 
some apparent over-recording, allowing 
Max Bygraves to add a second part in 


Allen Organ: "good value" 


STEPHEN HICKS AT THE ALLEN COM¬ 
PUTER ORGAN. RCA Victrola 
VVM1-7025. 

A few years ago there was argument 
and speculation as to whether electronic 
organs could ever fill the role of the 
traditional classical pipe instrument. With 
the emergence of classically designed 
Rogers electronics (our review page 94, 
April issue) and this new Allen computer 
organ, the electronics are indeed filling 
just such a role. Now we are in a whole 
new ball game: pick the difference — and 
this may well be a major source of in¬ 
terest in this new album. 

Installed in St Augustine's Church, Kil- 
burn, England, the organ here has the 
benefit of appropriate building acoustics 
and it certainly sounds the part, at the 
hands of 26-year-old organist Stephen 
Hicks. But, having said that, I can imagine 
organ enthusiasts listening critically to the 
fin^-cieUitaa-fiidr, the "plprtrnnu;". 


characteristics. For example, the bass is 
loud but scarcely profound; the sound 
is complex but so acoustically "tidy" as 
to suggest "ideal" rather than typical 
ranks; and the dynamic gradation and 
range might also be considered un¬ 
naturally well controlled. Is this tanta¬ 
mount to saying that we wouldn't wel¬ 
come an "ideal" pipe organ either? 

The actual program includes numbers 
commonly requested in organ meet re¬ 
citals: Toccata (Widor) — Trumpet Vo¬ 
luntary (Hicks)— Chorale Prelude "Wa- 
chet Auf" (Bach) - Toccata and Fugue 
In D Minor (Bach) - Ride Of The Val¬ 
kyries (Wagner) — Suite Gothique 
(Boellman) - Transports De Joie From 
"L'Ascension". 

If this was a $6 plus album, one might 
debate its merits and demerits at greater 
length but, at the Victrola price of under 
$3, it would represent good value for an 
organ enthusiast, even as a conversation 
(nr argnmpnt) pigrp* (WM.W) -, 


New 

Release!.. 


'FERROGRAPH' 
SUPER SEVEN 



The latest Ferrograph Super Seven Tape 
recorders maintain the famous Ferrograph 
standards of outstanding audio quality 
and mechanical durability. 

The most obvious improvement of the 
Super Seven is the 10^" spool capacity. In 
addition new spooling motors, electrical 
tape tensioning, and extensive redesigning 
make the Super Seven the obvious choice 
for those who are serious about recording. 

The following variations are available: — 
♦With or without output amplifiers 
♦With or without “Dolby B“ 

♦1J, 3|, 7± ips OR 3j, 7i, 15 ips 
♦Half track stereo OR quarter track 
stereo 

For full details please return the 
coupon below to:— 


PTY 

LTD 


INDUSTRIES 

156 Railway Pde. 

Leederville Western Australia 
6007 Ph. 812930 

Please send me full details of the 
Ferrograph Super Seven Series Tape 
Recorders. 

NAME . 

ADDRESS 


Postcode . 

_LERj)8j J 
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ON THE PRESS . . . 



To meet a special demand from tertiary 
education centres and individual enthu¬ 
siasts, we are currently preparing a 
handbook which will contain the com¬ 
plete series of articles on the EDUC-8 
build-it-yourself computer (August 1974 
to August 1975). It will be a self-con¬ 
tained manual for those who have con¬ 
structed the EDUC-8; a valuable refer¬ 
ence for others who want to study com¬ 
puter theory and practice. 

Available almost immediately. 

Order your copy now. 

Price; $3.00 plus 60c p. & p. 

STILL IN STOCK . . . 









Almost certainly the most widely used manual on basic electronics in 
Australia. Begins with the electron, introduces and explains components 
and circuit concepts, details the construction of simple receivers. Separate 
chapters on test instruments, servicing, amateur radio, audio techniques, 
stereo sound reproduction. The basic text is similar to the fourth edition 
but chapter 18, completely rewritten, now contains six practical projects 
for home construction. "Basic Electronics" is widely used in radio clubs, 
in secondary schools and colleges, and in W.I.A. Youth groups. 

Price: $3.00 plus 60c pack and post. 


REPRINTED 


■ ■ 



PROJECTS & CIRCUITS 

Heavy demand exhausted our initial 
stock but a reprint is now available. 
"Projects and Circuits" contains full 
constructional details of more than 
thirty assorted practical projects, all 
but one of them reflecting current 
technology. The exception? An 
old-style electrically pulsed 
grandfather clock that could be an 
interest centre in any home! An ideal 
companion volume for "Basic 
Electronics" 

Price: $2.00 plus 60c pack 
and post. 

(Also available direct from some 
newsagents) 


An Introduction to Digital Electronics ... 

Theory, Instruments & Computers. Has been 
widely adopted by colleges as a basic text¬ 
book. Contains the fundamentals you will 
need to know to understand the "EDUC-8" 
microcomputer handbook. 

Fundamentals of Solid State ... provides a 
wealth of information on the structure, opera¬ 
tion and application of semiconductor devices. 
For amateur, hobbyist, student, technician and 
engineer. 

Price: $3.00 plus 60c p. & p. 


LAST CHANCE 


We have a few copies only left of our 
1 974 "HiFi Stereo Annual". It is NOT 
a random collection of articles but a 
systematic study of sound reproduction 
beginning with the mechanism of the 
ear and the efforts of men like Edis¬ 
on—right through to modern 4-chan- 
nel sound. Tells you how to select a 
hifi system to suit your particular 
needs. While they last. . . 

Price: $2.00 incl. 
pack and post. 







COUPON 

OPPOSITE 
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LIGHTER SIDE 


the first track. 

But, quibbles aside, Max Bygraves 
turns on the kind of tuneful, personable 
performance that has made nrm so po¬ 
pular on the club circuit, on stage and 
television. The tracks: 

Jealous Heart-My Cup Runneth Over 
— Harmonising—Rolling Round The 
World —Bachelor Boy —Games That 
Lovers Play—I'm Always Chasing Rain¬ 
bows—Always Together—Once A Star Of 
Music Hall—Daydream. 

Apart from the limited stereo effect, 
the sound lacks brightness, but it is clean 
enough. In other words, the recording 
is okay if you want Max Bygraves but 
don't expect big, wide sound. (WN.W.) 

★ ★ ★ 

MIND STROLL. Greg Sneddon. Stereo. 

Mushroom L-35,356. 

Recorded late last year at Trafalgar 
Studios, Sydney, and written and com¬ 
posed by Greg Sneddon, this is an all- 
Australian production. Featured titles are: 
Mind Stroll—Winter—Take It Slow And 
Easy-A Spell Of Destruction-Minuet In 
E—Concerto For Two Handed Plec¬ 
trum-Madman. 

The quality of the recording and the 
stereo separation are both very good. 
The track I particularly liked was 
"Winter", which has an interesting in¬ 
troduction. Other tracks of interest are 
"Mind Stroll" and "Madman". This re¬ 
cord would be a good choice if you like 
to do more than just listen, as there are 
a lot of thought-provoking lyrics, as the 
title would suggest. 

On the whole, my reaction to this re¬ 
cord was favourable, although it may be 
frowned upon in the southern-most "is¬ 
land" state, as it has been left off the 
"Australian Recording" insignia! (D.W.E.) 

★ ★ ★ 

THE VERY BEST OF MATT MONRO. 

Various orchestras. Stereo, EMI Co¬ 
lumbia SCXO-6562. 

As this album played on and on, I 
picked up the jacket just to make sure 
that it wasn't somebody's "Golden Hour 
Of ..." But it is a generous program 
comprising 20 songs recorded in the 
period 1960 to 1973, and each identified, 
along with the accompanying orchestra. 
Monro fans may want to make something 
out of the details but, having no such 
involvement in detail, I was content 
merely to listen to a pleasant perform¬ 
ance of familiar songs: 

To quote just a few of the titles: Born 
Free—From Russia With Love—Walk 
Away—Michelle—On A Clear Day— 
Somewhere—Impossible Dream—Por¬ 
trait Of My Love—My Kind Of Girl- 
Yesterday—This Time. 

Despite the variety of sources, the disc 
plays through smoothly and pleasantly. 
Good value if you like the songs in gen¬ 
eral and Matt Monro in particular. 
(W.N.W.) $ 


STILL AVAILABLE 


COMPUTER PROGRAMMING 
TEXTBOOKS 


Based on material first published in our associated British publication "Com¬ 
puter Weekly" these books provide a sound and thorough introduction to 
problem-orientated computer program languages for the engineer, scientist, 
and student. 


• BASIC COBOL 
by W. G. Dodds 

• BASIC PL/1 

by Jeff Maynard 

• BASIC ALGOL 

by W. R. Broderick 
and P. J. Barber 


BASIC COBOL 

BASIC PL/I 


BASIC ALGOL 



Each book is printed on high quality offset paper with stiff covers of glossy 
card, and measures 154 x 249 mm. Excellent value at $2.00. (Add 60c for 
postage and packing.) 


"Wireless World" Circards 

As published by our UK associate magazine "Wireless World" these Circards 
have proved extremely popular in Australia. So much so that many of the 
series have been sold out and some of our readers disappointed. But small 
quantities of some series remain and this would be your last chance to obtain, 
one. The price is $2.70 plus 30c postage and packing. Those available are: 

Series 4—AC Measurement Series 9-Optoelectronics 

Series 6—Constant Current Circuits Series 10-Micropower Circuits 
Series 8—Astable Circuits Series 11—Basic Logic Gates 


ELECTRONICS AUSTRALIA PUBLICATIONS 

Please send me the publications listed below. I enclose . (cheque, 

money order, Aust. Postal order etc) for $. 

This offer is based on cash transactions only. (We do not invoice.) 


(quant.). 

(title) at $. 

... plus ... 

.C p & p 

(quant.). 

.(title) at $. 

... plus ... 

.c p & p 

(quant.). 

. .(title) at $. 

... plus ... 

.C p & p 

(quant.). 

.(title) at $. 

... plus ... 

.c p & p 


Post coupon to: Electronics Australia, PO Box 163, Beaconsfield 2014 
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For the first time ever: 

A 37-Key true scientific, 
advanced math calculator for $91.50 


(Plus Sales Tax if applicable) 



Y to the Power of X 
ARC. for inverse trig 


Sign Change 
2-Digit Exponent 


Raises a Log to a Power 


Trig Functions. 

sine, cosine, tangent 

Two-Level 
Parenthesis Keys 


Memory 


CLEAR 


MADE IN U.S.A. 


Square 


Square Root 


Reciprocal 

Antilog 

Exchange 
CLEAR ENTRY 


commodore 


Price indudes 
nickel cadmium 
batteries and 
charger. 


Wide 14-Character Display 


Degree/Radian 
Mode Selector 


Common Log 
Natural Log 


The Commodore SR-1400 

Compare with calculators costing 50% more. 
Never before in history has so much calculating power 
been put at your fingertips for so little money. 

Uses common sense algebraic logic. Works problems as you are accustomed 
to writing them. Easy to understand and operate. Guaranteed one full year. 


We also handle other brands of Scientific 
Calculators priced from $59.50. Our range 
includes Programmable Scientific Pocket Cal¬ 
culators, various Finance Calculators, Metric 
Converters, the complete model range of 
Lloyd's Calculators, advanced Electronic 
Digital Wristwatches from $105.00. Quantity 
discount is available. Send coupon for details. 


AUSTRALIAN SOLE DISTRIBUTOR E. A. 
W.H.K. ELECTRONIC & SCIENTIFIC INSTRUMENTATION 
478 Chapel Street, South Yarra. Vic. 3141. Phone: 269-2835 


W' 

C^O 


NAME: 


PLEASE PRINT 


ADDRESS: 


i. 
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Books & 
Literature 


Radio servicing 

ELEMENTS OF RADIO SERVICING, third 
edition, by William Marcus and Alex 
Levy. Published by McGraw-Hill Book 
Co, New York, 1967. Hard covers, 240 
x 195mm, 426pp, many circuits and 
diagrams. Price in Australia $9.65. 

This is the third edition of this almost 
classic text on radio and electronics ser¬ 
vicing by Marcus and Levy, and presu¬ 
mably the edition currently avail¬ 
able—despite its 1967 publication date. 
And at the price quoted it is no doubt 
excellent value for money; most texts of 
this size and overall quality tend to cost 
around double the price. 

However I suspect at least part of the 
reason for the attractive price is that this 
edition is now getting rather dated, and 
may have been hard to shift at a higher 
price. Fundamentally, the book is still 
back in the valve era, spending con¬ 
siderable time on such circuit details as 
full-wave valve rectifiers and pentagrid 
converters. There are two chapters on 
transistor sets, one dealing with car 
radios, but not surprisingly these deal 
with the types of device and circuitry 
common in the 1960's. 

This is not to say that the book doesn't 
have any useful information. There are 
some quite good sections on alignment 
and general servicing techniques, which 
would be just as applicable to today's 
sets. 

All the same, I hope Marcus and Levy 
come out with a fourth edition, to bring 
their work fully up to date. Not specifi¬ 
cally for radio servicing, because even 
now it is almost cheaper to throw radio 
sets away; more for electronics servicing 
in general, which we are likely to need 
for some time to come. 

In the meantime, the third edition may 
be worth getting to deal with the "an¬ 
tiques". 

The review copy came from Dick 
Smith Electronics Pty Ltd, 160-162 Pacific 
Hwy, Gore Hill NSW 2065 (J.R.) 

Second copy WRH 

WORLD RADIO-TV HANDBOOK 1975, 
edited by Jans Frost. Published by 
World Radio and Television Hand¬ 
book Co. Ltd, Denmark. Soft covers, 
152 x 228mm, 440pp, some illustra¬ 
tions. Price in Australia $8.95. 

A second review copy of this volume 
has been received, from Technical Book 
and Magazine Co Pty Ltd, of 289-299 
Swanston Street, Melbourne, who advise 


that the book is now in stock. For 
detailed comments readers are referred 
to the review given in the May issue, by 
our shortwave correspondent Arthur 
Cushen. In summary, however, Arthur 
described it as the "best edition yet", and 
an invaluable reference for all shortwave 
listeners. 

Audio text updated 

THE AUDIO HANDBOOK, by Gordon 
J. King. Published by Newnes-Butter- 
worths, London. Hard covers, 250 x 
160mm, 286 pp, numerous photo¬ 
graphs and diagrams. Price in Aust¬ 
ralia $13.00. 

Some time back, the publishers ad¬ 
vised me that Gordon King was planning 
a new edition of his popular book "The 
Hi-Fi and Tape Recorder Handbook"; 
they invited comment on how best the 
book could be revised to meet the needs 
of Australian readers. In summary, I sug¬ 
gested that Australian hifi enthusiasts 
were interested in quality equipment, 
stereo more than mono, solid-state more 
than valves, Japanese and American 
equipment, more than British and Conti¬ 
nental. 

Like the fabled "Paddy's gun", with a 
new lock, stock and barrel, Gordon 
King's up-dated volume has a new name, 
new approach and completely re-written 
text! The mono heritage, valves and 
photos of once-famous English products 
are gone, to be replaced by text and 
diagrams intended to communicate 
principles—unlikely to date with par¬ 
ticular makes and models. I was tempted 
to use the term "textbook approach" 
except that it might sound forbidding. It 
is a textbook, but one that any enthusiast 
could read and understand. 

The chapter headings are: Fundamen¬ 
tals—Requirements for Hi-Fi—Preamp, 
and Control Circuits-Power Amplifiers 
and Supplies-Adjustments, Measure¬ 
ments—Loudspeakers & Headphones— 
Disk Recording-Disc Reproduction- 
Microphones & Mixers—Tape Record- 
ing-FM Radio-Surround Sound & 
Four-Channel—Index. 

It will be apparent from the above that 
tape recording has not only disappeared 
from the title; it is confined to a single 
chapter, but this is not inappropriate in 
a book which seeks to cover from audio 
fundamentals to surround sound. In 
summary: a useful and well written text. 
Copies should be available through 
booksellers or from the Australian office: 
Butterworths, 586 Pacific Highway, 
Chatswood 2067. (W.N.W.) 


Know 

Where 
You are 
Going 

Choose a career in the field of 
Electronics — the Nation's most 
progressive and fastest expand¬ 
ing industry. 

Advancement in this modem 
science demands technical 
ability, a sound knowledge of 
basic principles and applications. 
You can master the subject by 
training at the Marconi School, 
and be ready to grasp the oppor¬ 
tunities that occur in the various 
branches of Radio Technology. 

BROADCASTING 

A thorough grounding is avail¬ 
able to students in the broad¬ 
casting field, leading up to the 
P.M.G. Broadcast Station 
Examination. 


COMMUNICATIONS (Marine) 

An extension to the Broadcast 
Operato rs course and extending 
into the fields of Navigation Aids 
and Electronic Devices used in 
mobile communications as re¬ 
quired by the P.M.G. Certificates 
of Proficiency. 

APPLIED SERVICING 
Comprehensive training in the 
mainten.ince and repair of radio 
and television receivers offers 
substantial rewards to compe¬ 
tent technicians. Marconi School 
training covers all aspects of 
radio and television receiver 
circuit applications, practical 
exercises in fault finding and 
alignment procedures. 

The Marconi School Radio Servicing 
correeponience course it approved by 
the N.S. IV. Apprenticeship Commission 

Classes are conducted at: 

67 Lords Road , Leichhardt. 

Day : 9 ia.m. to 4 p.m. 

Evenings: 6 p.m. to 8.30 p.m. or 
by Home-Study Courses (except 
practical instruction on equip¬ 
ment). 

SEND FOR PROSPECTUS 
There U ae obligation 

NAME. 

ADDRESS. 

MARCONI SCHOOL OF WIRELESS 
Box 218, P.O., Leichhardt 2040 

A service ef 

AaialfMMtrt Wireless (Aeslralasla) LU. 
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Product reviews 
& releases 



Decca 26-inch hybrid colour receiver 


To gain access for service, the back 
cover is removed, after which the vertical 
chassis can be swung out and down, 
giving access to the wiring and to the 
various PC boards. Push-on connections 
allow these to be removed and replaced 
if necessary. 

At the suggestion of Berry Beresford 
(formerly of Mullard, now the National 
Technical Manager of Trident) we simply 
nominated a private address, allowing his 
organisation to proceed without any hint 
that more was involved than a normal 
sale and installation in a suburban home. 

All we can observe is that this' part of 
operation was routine. The installer put 


The Decca "33 Series" 26-inch colour television 
receiver, currently being marketed in Australia by 
the Trident organisation, is a good example of an 
established English model, redesigned for Australian 
conditions. It uses transistors and ICs for most circuit 
functions but valves in the audio and deflection 
stages. 


Because of their 
special construc¬ 
tion, modern colour 
picture tubes do not 
require a separate 
panel of safety glass. 
In the Decca 26in 
receiver , there is 
virtually no escut¬ 
cheon , the tube 
protruding through 
the cabinet front. 



It so happened that the start of colour 
television in Australia coincided with the 
development of solid-state receivers so 
that, by and large, Australian viewers 
were spared the rather cumbersome 
all-valve designs, and their inevitable 
early obsolescence. 

However, projection into the fully so¬ 
lid-state era has not been without its 
problems, either. The technology was 
sufficiently new, particularly in this 
country, for some problems not to have 
been foreseen before the receivers came 
on to the market. In consequence, some 
of the technically up-to-the-minute de¬ 
signs have had their share of "teething" 
troubles. 

We were interested, ther efore, to take 
a look at this imported Decca hybrid 
model, which comes to Australia after 
having been tried and proven on the 
British market. Identified on the circuit 
as "33 Series (25kV Australian)" the 
receivers being brought in by Trident 
conform in all respects to Australian 
standards. 

Looking at the circuit, a 13-channel 
solid-state tuner feeds into the IF chan¬ 
nel, then into an integrated circuit 
synchronous detector and AGC genera¬ 
tor. This is followed by a transistor video 
amplifier and another 1C as sound IF and 
demodulator. A conventional triode- 
pentode valve feeds the loudspeaker. 

The entire PAL chrominance circuitry 
is solid-state (1C and discrete transistors) 
but the deflection system—sync separ¬ 
ator, oscillator, outputs and EHT—uses 
familiar valve technology, rounded off by 
a mains transformer type power supply. 
The "back end" of the receiver would 
therefore look familiar to a serviceman 
accustomed to valve and hybrid mono¬ 
chrome technology. 

Another point about the receiver is that 
it uses a 90-degree tube, which means 
that it is somewhat deeper front-to-back 
92 ELECTRONICS Australia, July, 1975 


than 26-inch receivers using the more 
recent 110-degree type. However, this is 
only likely to be a consideration in small 
rooms and is of no consequence at all 
if the receiver stands across a corner, 
which it will do very neatly because of 
its other compact dimensions. The width 
of the cabinet is 750mm, the height on 
stand 840mm, depth of the cabinet 
340mm and overall depth 540mm. 

As a compensating factor, 90-degree 
tubes as a class offer very good picture 
geometry. In this particular receiver, the 
test pattern appeared to be completely 
symmetrical, free of "pin-cushion" effect 
and with a truly round reference circle. 
Potential picture brightness was higher 
than one could comfortably use in the 
viewing room, at night or in ordinary 
subdued daylight. 

The cabinet, by the way, is a simulated 
walnut finish, neat but completely plain, 
with a moulded composition cover en¬ 
closing the back. The slide controls and 
speaker fret are all grouped on a single 
brushed metal panel on the right-hand 
side. 


the set in position, connected it to an 
existing outside aerial, "de-gaussed" and 
checked it and pronounced it okay—with 
one reservation: he wasn't too happy 
about it being alongside a hifi speaker, 
with a magnet that might possibly affect 
convergence if the two were moved any 
closer than they were at the time. 

In fact, we could pick no obvious in¬ 
teraction and it was difficult to fault the 
receiver at all, without resorting to the 
"nit picking" level. 

On a blank raster, there was a slight 
greenish tinge to the top left and a slight 
reddish tinge below and left of centre 
but neither could be seen at normal 
viewing distance on monochrome pic¬ 
tures, and there was no obvious sign 
of anomalous tint on colour programs. 
In summary, having looked at a lot of 
good colour in various countries, I can 
only say that I have seen pictures as good 
but certainly not better than on this par¬ 
ticular receiver. 

The sound was clean and tree from 
frame buzz and all slide controls worked 
smoothly with normal viewing settings in 


















FM stereo & cassette player for cars 


Readers on the lookout for an entertainment unit for their car might 
well consider the Medallion 65-490, recently submitted to us by Side¬ 
band Electronics. A combined cassette stereo tape player, AM radio, 
and FM stereo radio, it will provide entertainment of one kind or another 
regardless of where a traveller should find himself. 


Considering the facilities which it pro¬ 
vides, the Medallion 65-490 is remarkably 
compact. Excluding the dial, it measures 
187 x 160 x 65mm. It is designed to fit 
directly behind the dashboard of the car, 
using the fairly standard dial cut-out and 
control holes found in many cars. To 
make the unit as universal as possible 
the two control shafts are mounted in 
slotted holes and equipped with an in¬ 
genious system of retaining washers 
which gives a choice of four fixed posi¬ 
tions for each shaft. 

The unit is supplied with a dress plate 
finished in chrome and 
imitation wood grain. The knobs are fin¬ 
ished in chrome and black leatherette 
and are large enough to mask any elon¬ 
gation of the holes which might be 
necessary in the dress plate. 

Electrically, the set would seem to fol¬ 
low fairly standard practice. There are 
virtually two tuners, an AM tuner using 
a 455kHz IF and an FM tuner using a 
10.7MHz IF. These feed a common 
stereo amplifier, according to which one 
is selected. The audio amplifier is rated 
at 4W per channel into 4 ohms. Speakers 
may be either 4 or 8 ohms. 

The two main control shafts are con¬ 
centric types, providing tuning (common 
to AM and FM), balance, tone, volume 
and on/off switch. (Push-pull action on 
the volume shaft.) There is a locking 
press button to select either AM or FM 
and two larger spring loaded buttons on 
the cassette mechanism. One provides 
fast forward wind and the other is the 
eject button. 

The compact format is undoubtedly 
due in part to the novel cassette mech¬ 


anism. The cassette is inserted end on, 
which means that the opening to take 
it is quite narrow and is conveniently 
located immediately below the dial. 

Cassette operation is particularly con¬ 
venient. The cassette is simply pushed 
in, at a slight upwards angle, with a mini¬ 
mum of effort. It locks in quite positively 
and this is all that is required to play a 
cassette. The loading action overrides the 
normal on/off switch, should it be off. 



or either of the radio circuits should they 
be in use. Ejecting the cassette reverses 
the process. 

Inserting the cassette brings up a green 
indicator light which remains on until the 
end of the tape run, when it is extin¬ 
guished. In fact, it is in parallel with the 
motor and indicates that the motor has 
been turned off when the tape finishes. 

Unfortunately, in the unit submitted to 
us, this function was not entirely reliable. 
Sometimes it would switch off, some¬ 
times it would not. When it failed, the 
motor churned merrily on, presumably 
chewing up the drive belt, or whatever 


the mechanism is. This would be a point 
to watch if you are buying a unit. 

The set comes complete with a large 
package of hardware. There is a rear 
support strap, a generous assortment of 
nuts, screws and washers, a suppressor 
capacitor for the generator or alternator, 
and a suppressor resistor for the HT 
cable. 

Bench tested in our own workshop, 
using a very modest indoor aerial, the 
set performed extremely well. It gave 
good stereo reception of the local FM 
station, and was completely noise free. 
This was gratifying in a location which 
is notoriously noisy, and considering the 
modest power of the local FM transmitter 
at the present time. 

Although there is no mention of it in 
the accompanying literature, we gained 
the impression that the FM tuner uses 
some form of AFC control; a worthwhile 
feature where a unit is to be used in a 
car. 

Reception of AM signals was less im¬ 
pressive, but this was due almost entirely 
to the heavy electrical noise in the area. 
In more typical locations it should per¬ 
form well. 

Reproduction could not be called high 
fidelity by the best lounge room stan¬ 
dards, but was pleasant and well bal¬ 
anced. It should be perfectly adequate 
in the environment for which it is 
intended. 

Apart from the intermittent automatic 
stop already mentioned, the only other 
adverse comment is that the tuning con¬ 
trol is rather rough. Even so it is quite 
positive and does not seriously hamper 
the tuning. 

Price of the Medallion 65-490 is $100 
(including tax) for single units, or 20% 
less for batches of six or more. Further 
details from Sideband Electronics S^les 
and Engineering, P.O. Box 23, Spring- 
wood, NSW, 2777. (P.G.W.) 


Decca colour receiver 


all cases being at about half-travel. The 
station selector mechanism did feel 
slightly springy due, I gather, to the use 
of a nylon rather than a metal spindle. 

Checking back on the installation rou¬ 
tine, I discovered that Trident's standard 
procedure is to give every new receiver 
an 8-hour "soak" run to expose any 
faults. It then undergoes a complete 
check and setting-up procedure — 
degauss, purity, convergence, colour 
balance, etc. The back is screwed on and 
the set is expected to operate without 
further ado in any ordinary home 
situation. 

According to Berry Beresford, careful 
pre-adjustment of receivers (not just the 
Decca) obviates most of the much- 
talked-of installation problems. In fact, 


Trident installers do not get involved with 
the receiver at all. Their job is to do the 
actual installation, draw attention to any 
aerial problems and make sure the cus¬ 
tomer understands the controls. In the 
rare event of problems in the receiver 
itself, a specialist technician takes over. 

Trident's price for the 26-inch Decca, 
as illustrated, is $799 plus $15 for the 
stand. This includes tax and installation, 
the provision of an indoor antenna where 
required (an outdoor antenna is recom¬ 
mended) and/or a balun to convert from 
300-ohm cable to the receiver's own 
75-ohm coaxial input. The receiver is 
covered by a 90-day warranty, for all 
parts and labour, with 12 months' war¬ 
ranty on the picture tube. 


Purchasers of this and other receivers 
from Trident are eligible to join Trident's 
"Buyer's Club" service facility. The basic 
membership fee is $25 per year and the 
first and second service calls in any one 
subscription year cost the club member 
$15 per call; this is an all-up figure cover¬ 
ing labour, parts and workshop service 
as necessary. The next three calls in any 
one year cost $22.50 each, any further 
calls being free. Thus club members pay 
a minimum of $25 per year but, even in 
the most traumatic situation, the total 
additional cost in that year cannot exceed 
$ 100 . 

Rental charge for the Decca 26-inch 
receiver is $28.50 per month. This in¬ 
cludes the stand, indoor aerial and balun, 
installation and service. (W.N.W.) 
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ALL CHANNEL 
AMPLIFIER 
(CM6030/WB) 

Two stage, high gain, low- 
noise, ultra wideband mast¬ 
head or in-line mounting pre¬ 
amplifier — fully protected 
against static charge. Recom¬ 
mended for fringe areas. 


Labgear, manufacturers of Australia’s biggest selling range 
of colour TV Test Equipment, now present their complete 
line of TV distribution equipment, engineered for 
Australian conditions. The range includes medium and high 
power amplifiers suitable for private homes and blocks of 
units and higher power headend and repeater amplifiers for 
large MATV/CATV systems. The range of distribution acces¬ 
sories includes indoor and outdoor Splitter/Combiners as 
well as indoor 6-way Splitters, ideal for home units. Labgear 
also have a unique 0.5-20 dB adjustable attenuator and a high 
performance band filter. 

Write or call Tecnico Electronics for the free sixteen page 
Labgear Catalogue. 


Bonus 


All the Labgear range of distribution equipment covers VHF 
plus FM radio plus UHF. However soon Australian UHF trans¬ 
missions start, Labgear customers will be equipped. Install 
Labgear—the equipment designed for today and 
it costs no extra. 


«W! Accessories 


One of the 

Pye Group of Companies 


Tecnico Electronics also stock the famous Belling & Lee 
range of coaxial connectors, fixed attenuators and wall outlet 
sockets. 

TECNICO ELECTRONICS 


6 -WAY RESISTIVE 
SPLITTER (CM6013/RS) 


ULTRA WIDE BAND 
DISTRIBUTION AMPLIFIER 
(CM6034/DA) 


PREMIER STREET, MARRICKVILLE, N.S.W. 2204. TEL. 55 7996 
2 HIGH STREET, NORTHCOTE, VIC. 3070. TELEPHONE 489 9322 
AVAILABLE FROM LEADING ELECTRONIC WHOLESALERS 


M08389/475 


Digital Design Courses 


Designer 

Manager 

Enthusiast 

Scientist 

Engineer 

Student 


These courses were written so that you could teach 
yourself the theory and application of digital logic. 
Learning by self-instruction has the advantages of 
being quicker and more thorough than classroom 
learning. You work at your own speed and must 
respond by answering questions on each new piece 
of information before proceeding to the next. 


Digital computer logic 


Design of Digital Systems 

A more advanced course for students who are familiar with 
the basic logic elements covered in Digital Computer Logic. 
In 6 volumes: 

1. Computer Arithmetic 

2. Boolean Logic 

3. Arithmetic Circuits 

4. Memories and Counters 

5. Calculator Design 

6. Computer Architecture 


An elementary course assuming no prior knowledge 
other than simple arithmetic. 


$17.00 incl. P&P 


In 4 volumes: 

1. Basic Computer Logic 

2. Logical Circuit Elements 

3. Design of Circuits for Logic Functions 

4. Flip-flops and Registers 

$13.00 incl. P&P 


To: BABER ENTERPRISES 

2 Monomeeth Drive, Mitcham, Vic. 3132 

Please supply.set(s) Digital Computer Logic 

.set(s) Design of Digital Systems 

I enclose payment for $. 

Name. 

Address.*. 

EA/7/75.Post Code.. 
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NEW PRODUCTS 


High quality dip oscillator 

A good dip oscillator is a very valuable piece of test equipment particu¬ 
larly on the communication scene, whether amateur or commercial. 
One such instrument currently being stocked by Dick Smith Pty Ltd 
should appeal to both the advanced amateur and the professional 
communications engineer. 


It is the Delica Transdipper WB-200, 
made by Mita Musen Kenkyusho Ltd of 
Japan. It covers from 0.4MHz to 200MHz, 
by means of seven plug-in coils. Two coil 
sockets are used, and the other for the 
remaining four coils, covering from 0.4 
to 65MHz. 

In fact, the unit employs a dual two 
gang tuning capacitor (AM/FM type) and 
two completely separate Colpitts oscilla¬ 
tor circuits, thereby achieving more 
acceptable L/C ratios overall. 

The basic unit measures 75mm (W) x 
155mm (H) x 70mm (D). To the height 
should be added 86mm for the coil and 
coil socket assembly. All the coils are on 
10mm diameter formers and, except for 
the lowest frequency one, are single layer 
windings. As a result they are easily 
introduced into confined spaces. The 
windings are protected by a tough plastic 
covering. 

The unit sits easily in the hand and the 
tuning dial extends over the edge of the 


case and can be operated by the thumb. 
The dial itself is fitted with clear etched 
scale. The meter proper is an edge type 
and its sensitivity is controlled by an edge 
type knob. 

Other features include an internal 
audio oscillator which can be switched 
in to modulate the RF signal, facility to 
plug in an earphone to convert the unit 
to a wavemeter, and provision to plug 
in an external power supply. 

In use we were impressed by a high 
order of accuracy and the freedom from 
spurious dips. On the VHF bands par¬ 
ticularly, where many dip meters fall 
down, the indicator meter showed only 
a steady variation from one end of the 
scale to the other. 

One criticism is that the accompanying 
literature is in Japanese and there seems 
little chance that English versions will be 
available. This is a pity because, while 
the instruction manual is probably quite 
elementary, a second booklet is ob¬ 
viously a detailed discussion on the 



various ways in which a dip meter may 
be used, and this could be quite valuable. 

Another criticism concerns the rather 
involved procedure needed to replace 
the batteries. It is necessary to remove 
no less than 14 small machine screws 
to open the case, plus another two to 
release the battery container. 

But these are relatively minor points 
which should not really deter anyone 
with a need for an instrument of this type 
and quality. 

Price of the WB-200 is $142.00. While 
not cheap, this instrument is obviously 
designed for the advanced amateur or 
the professional communications engin¬ 
eer who needs an instrument which i* 
sturdy, reliable, accurate, and substan¬ 
tially free from false indications. (P.G.W.) 


THE GOOD GUTS! 


The low cost way (approx. $99) to make 
a high cost cassette deck. 

^ low wow and flutter 
^ C60 rewind time 90-100 sec 
★ synchronous induction motor 
^ heads—1 half track eraze 

1 stereo !A track record/playback 


VORTEX 

Cassette mechanism only $29. Com¬ 
plete details of E.A.'s great Playmas- 
ter Project with every deck. 

Vortex decks available from: 

N.S.W. VIC. 

Alan Oliver Electronics, ph. 43 5305. J. V. Kinsman, ph. 328 2987. S.A.: Jack Evans Agencies, ph. 223 1646. 
Pre-Pak Electronics, ph. 797 6144. J. H. Me Grath, ph . 663 3731 • W.A.: W. J. Moncrieff, ph. 25 5722. 

M S. Components, ph. 69 5922. QLD.: Electronic Components, ph. 36 5061. 




Or from the 
importers 


Panel Parts, 16 Winbourne Rd., Brookvale 2100. 









Moravan kitchen 
never need 
sharpening 


• Strong rosewood handle 

• Four handy sizes 

• 5", 6", 8", 10" blades 

::t with Molybdenum Vanadium 

• Wide blade 

• Neat hanging hole 

• Perfect for every kitchen 

• A lifetime of keen cutting 

$ 6-95 

SET OF FOUR—POST FREE. 

• WHAT IS MOLYBDENUM VANADIUM? 

Molybdenum Vanadium is the magical 
toughening substance used in space ships. 
By coating the knives with this super 
toughening agent Moravan have ensured a 
lifetime of use. Just what you want for a price 
as low as $6.95 

HOW TO ORDER: Fill in BOTH sections of 
the coupon. In each section print your name 
and full postal address in block letters. Cut 
the entire coupon out around the dotted line. 
Send it with your money order or crossed 
cheque to ELECTRONICS AUSTRALIA Reader 
Service (Moravan Knives), PO Box 93, 
Beaconsfield, NSW, 2014. Cheques should be 
endorsed on the back with senders name and 
address and made payable to ELECTRONICS 
AUSTRALIA. This offer is open to readers 
in Australia only. Please allow four weeks for 
delivery. 


Name. 

Address 


State. 


Postcode 


ELECTRONICS AUSTRALIA MORAVAN KNIVES OFFER No. 17-74 

Name. 

Address. 


State.Postcode.. 

Please send me.(state quantity) set/s of Moravan Knives. I 


enclose my cheque, postal/money order to the value of $ 
Remember each set costs only $6.95 
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DIRECT CONVERSION RECEIVER 


Following the description of a direct 
conversion amateur receiver in last 
month's issue, we have been able to 
obtain some additional information from 
the author which should assist those 
contemplating construction. 

First, the printed board. This was men¬ 
tioned in last month's article, but was not 
included in the "Break-In" text, it being 


like the Neosid F14 would be recom¬ 
mended. 

Additional coil details: T2, T3, and T6 
are wound on Neosid 3/16in formers 
with F14 slugs and mounted in aluminium 
cans. As can be appreciated from the 
above, and the board layout, there is no 
magnetic coupling between T2 and T3. 
The only coupling is via the 4.7uF capaci- 



88mH CHOKE 
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assumed that these would be available 
‘to New Zealand readers via NZART. We 
had hoped to receive a copy of it in time 
to accompany the June article, but fate 
decreed otherwise. The board pattern is 
reproduced herewith, actual size, to¬ 
gether with a reverse board image 
showing the location of components. 

Ferrite for the mixer transformers: 
Although not unduly critical, it must be 
suitable for HF operation and something 


tor and the arrangement is designed to 
function as a top coupled band-pass filter 
0.5MHz wide and having an impedance 
of 10k. The link coil coupling to T3 con¬ 
sists of 6 turns. 

(Editorial note: The wiring pattern shows 
a second 100 ohm resistor in the drain 
circuit of the oscillator FET, not shown 
in the circuit. We assume it is probably 
a parasitic suppressor.) 


I REE Convention in August 


Over 1500 Delegates are expected lo register 
for the "International Electronics Convention 
75" being conducted by the Institution of 
Radio and Electronics Engineers at the Univer¬ 
sity of N^w South Wales from August 25th to 
29th inclusive. 

A most comprehensive display of electronic 
equipment and developments covering some 
30,000 square feet of space will be open to 
the trade and some 20,000 visitors are ex¬ 
pected. 

The Keynote address at the Convention will 
be delivered by Mr. David R. Israel, Chairman 
of AEROSAT Council of the Federal Aviation 
Administration, Washington DC. 

More than 250 technical papers, contributed 
by many of Australia's most notable engineers 


and from top ranking scientists and engineers 
in the United Kingdom, Europe, Asia and the 
Americas will be presented. The papers spe¬ 
cially selected for their importance, covering 
a wide range of electronic subjects, will be 
delivered to large numbers of delegates each 
day using six lecture theatres. 

Mr. Keith Finney, General Secretary and 
Chief Executive Officer of the Institution of 
Radio and Electronics Engineers said that all 
the major Australian manufacturers and sup¬ 
pliers of electronics and communication 
equipment are participating in the display. Also 
included in the display is a large contingent 
of British companies who will occupy seven 
stands, and will be one of a number of overseas 
countries displaying in the largest Convention 
ever to be held. 


still the best 
100 watt 
Amplifier 
value around 

am am 



the AUDI TEC 
009 Module 

And when coupled with the 015 MK.2 
preamplifier module (with guitar, 
microphone, pickup inputs and 
volume, bass and treble controls) 
makes a complete 100 watt amplifier, 
less chassis etc., for only $97.41 
including sales tax. 

More 015 modules can be used to form 
a multi-input channel mixer to drive 
the 009 (or any other Auditec power 
amplifier). 

009 100 Watt Module 
Response: ±1dB 10Hz — 18KHz 
T.H.D. less than 0.1% @ 100 watts into 
4 ohms. 

Damping factor: Greater than 50 at 20 
Hz — 18KHz. 

Input: 1 volt with .preset volume 
control. Fully short-circuit protected. 
Recommended prices, including sales 
tax: 

009 Module $60.38 

Power supply $21.85 

Auditec Modules are available from: 

• Alan Oliver Electronics Pty Ltd., 188 
Pacific Highway, St. Leonards. 

• Delsound Pty Ltd., 103 Cavendish 
Rd., Coorparoo, Old. 

• Custom Amplifiers, 64 Talbragar St., 
Dubbo, NSW. 

• Bundaberg Hi-Fi, 244 George St, 
Bundaberg, Old. 

For full details and price list of all 
Auditec Modules and other products 
send the coupon below, or contact 

AUDITEC AUSTRALIA 
P.O. Box 228, 
Hornsby, N.S.W. 2077. 
Phone 47-4166 


| Name. 

. 1 

| Address. 

1 

1 

. 1 

1 

L _ 

EA 7.75 ^J| 
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E.D.&E. (SALES) PTY. LTD 


EDUC-8 COMPUTER-COMPLETE KIT 

(oct-nov-dec 1974 ) $368.75 (Plus Tax) 

OR INDIVIDUAL COMPONENTS 
AS REQUIRED 


MAJOR STOCKISTS OF ALL GENERAL RADIO & ELECTRONIC COMPONENT PARTS - YOU 

NAME IT - WE WILL QUOTE 

Valves - Transistors - Zener & Power Diodes - Semi-Conductors - Diacs - Triacs - S.C.R.'s - l/C's. Speakers - Microphones 

— Coils — I FT s Transformers — Inst Cases — Metalwork. Players & Changers — Meters — Relays — Condensers — Resistors 

— Bezels — Styli — Cartridges — Recording Tape — Probes — Instruments — Potentiometers — Crystals — Ferrite Beads — 

°ia? Baiuns — Terminals Co-Axial Plugs & Sockets — Multi Connectors — Printed Circuit Boards — Copper Windinq 

— Wire — Etc. — Etc. 


POPULAR KITS — TOP QUALITY — LOWEST PRICES 


AUDIO 

1 Direct Reading A.F. Gen. 

2 SQ Wave Gen-1 OHz-1 MHz 

3 Solid State A.F Gen. 

4 Additive Freq Meter 

5 A.F. Tone Burst Gen 

6 Laboratory Solid State A F. 
Gen. 

7 Scaler/Divider Unit. 

8 Crystal Freq Calibrator 

9 Direct Reading A.F. Meter- 
(0-200KHz - 10MV-2V). 

10 High Performance A.F. Gen 

11 White Noise Gen 

12 - 

13 - 

14 - 


AUTOMOTIVE UNITS 

1 5 Tacho & Dwell Angle for Ser¬ 
vice Stations. 

16 Dwell Extender Unit. 

17 Solid State — CDI 

18 All Electronic Ignition System 

19 Windscreen Vari-Wiper 

20 Tacho & Dwell Unit. 

21 Brake Light Warning 

22 Emergency Flasher 

23 High Efficiency Flasher. 

24 Solid State Volt Reg 

25 Car Theft Alarm System 

26 Ignition Analyser & Tach¬ 
ometer Unit. 

27 Strobe Adaptor for Ignition 
Analyser 

28 Car Burglar Alarm. 

29 - 


BATTERY CHARGERS 

30 6 Volt — 1 Amp 

31 12 Volt - 1 Amp. 

32 Automatic H/Duty. 

33 1-14 Volt - 4 Amp. 

34 1973 Automatic Unit. 

35 Constant Current Unit. 

36 - 

37 - 


CONVERTERS - INVERTERS 

38 12 VDC 300/600V 100W 

39 12 VDC 240 VAC 20W 

40 12 VDC 240 VAC 50W 

41 24 VDC 300 VDC 140W 

42 24 VDC 800 VDC 160W 

43 - 

44 - 


C.R.O. UNITS 

45 1963 3" Calibrated 

46 1966 3" C.R.O 

47 1968 3” Audio C.R.O 

48 C.R.O. Electronic Switch. 

49 C.R.O Wideband P/Amp. 

50 C.R.O. Calibrator. 

51 - 

52 - 


INTRUDER WARNING SYSTEM 

53 Electronic Thief Trap. 

54 Infrared Alarm System 

55 Simple Burglar Alarm. 

56 Light Beam Relay 

57 Car Burglar Alarm. 


MULTIMETERS & V.O.M. 

58 Protected D C. Multimeter. 

59 Meterless Voltmeter. 

60 Wide Range Voltmeter. 

61 F.E.T. D C. 

62 1 966 V.T.V.M. 

63 1968 Solid State V.O.M. 

64 1973 Digital V.O.M. (1). 

65 1973 Digital V.O.M (2) 

66 High Linearity A.C. Millivolt- 
meter. 

67 - 

68 - 


PHOTOGRAPHIC UNITS 

69 50 Day Delay Timer. 

70 Regulated Enlarger Line. 

71 Slave Flash Unit. 

72 Sound Triggered Flash. 

73 Solid State Timer. 

74 Auto Trigger For Time Lapse 
Movies. 

75 - 

76 - 


REGULATED POWER SUPPLIES 

77 Laboratory Type 30/1 Unit. 

78 Laboratory Type Dual Power 
Supply 

79 Serviceman s Power Supply. 

80 Solid State H.V. Unit. 

81 1C Variable Supply Unit. 

82 1972IC Unit (E/T) 

83 Simple 5V 1A Unit. 

84 Simple 3-6V 3.5A Unit. 

85 S/C Proof 0.30 VDC at 1A. 

86 Reg 0-30VDC at 3A 0/L 
Protected. 

87 Variable Reg 12V-05A. 

88 Reg 0/Load& S/C Protection 
60 VDC at 2A (1973) - EA. 

89 - 

90 - 


R.F. INSTRUMENTS 

91 Solid State Test Osc 

92 Signal Injector & R/C Bridge. 

93 Solid State Dip Osc 

94 Q Meter 

95 Laser Unit. 

96 Digital Freq Meter 200KHz. 

97 Digital Freq Meter 70MHz. 

98 IF Alignment Osc. 

99 27MHz Field Strength Meter. 

100 lOOKHz Crystal Cal. 

101 1MHz Crystal Cal. 

102 Solid State Dip Osc. 

103 V.H.F. Dip Osc. 

104 V.H.F Powermatch. 


105 V.H.F. F/S Detector 

106 S.W.R. Reflectometer. 

107 R.F. Impedance Bridge 

108 Signal Injector. 

109 1972 FET Dipper. 

110 Digital Freq Meter 

111 Simple Logic Probe 

112 Frequency Counter & DV^ 
Adaptor. 

113 Improved Logic Probe. 

114 Digital Logic Trainer. 

115 Digital Scaler/Preamp. 

116 Digital Pulser Probe 

117 Antenna Noise Bridge. 

118 Solid State Signal Tracer. 

119 1973 Signal Injector 

120 Silicon Diode Sweep Gen. 


TRAIN CONTROL UNITS 

124 Model Control 1967 

125 Model Control with Simulated 
Inertia. 

126 Hi-Power unit 1968. 

127 Power Supply Unit. 

128 SCR-PUT Unit 1971. 

129 SCR-PUT Unit with Simulated 
Inertia 1971. 

130 Electronic Steam Whistle. 

131 Electronic Chuffer. 


TV INSTRUMENTS 

134 Silicon Diode Sweep Gen. 

135 Silicon Diode Noise Gen. 

136 Transistor Pattern Gen. 

137 TV Synch & Pattern Gen. 


VOLTAGE CURRENT CONTROL 
UNITS 

142 Auto Light Control. 

143 Bright/Dim Unit 1971. 

144 S.C.R. Speed Controller. 

145 Fluorescent Light Dimmer. 

146 Autodim-Triac 6 Amp. 

147 Vari-Light 1973. 

148 Stage,etc.Autodimmer2KW. 

149 Auto Dimmer 4 & 6KW. 


RECEIVERS —TRANSMITTERS - 
CONVERTERS 

153 3 Band 2 Valve. 

1 54 3 Band 3 Valve. 

155 1967 All Wave 2. 

156 1967 All Wave 3. 

157 1967 All Wave 4 

158 1967 All Wave 5. 

159 1967 All Wave 6 

160 1967 All Wave 7. 

161 Solid State FET 3 B/C. 

162 Solid State FET 3 S/W. 

163 240 Communications RX. 

164 27 MHz Radio Control RX. 

165 All Wave IC2 

166 Fremodyne 4-1 970. 

167 Fremodyne 4-1970. 

R.F. Section Only. 

168 110 Communications RX. 

169 160 Communications RX. 


1 70 3 Band Preselector. 

171 Radio Control Line RX 

172 Deltahet MK2 Solid State 
Communications RX. 

173 Interstate 1 Transistor. Re¬ 
ceiver. 

174 Crystal Locked H.F. RX. 

175 E/A 130 Receiver. 

176 E.A. 1 38 Tunor/Receiver. 

177 Ferranti 1C Receiver. 

178 Ferranti 1C Rec/Amp 

179 7 Transistor Rec 

180 - 
181 - 


TRANSMITTERS 

182 52MHz AM 

183 52MHz Handset. 

184 144MHz Handset. 


CONVERTERS 

187 MOSFET 52MHz. 

188 2-6MHz. 

189 6-19 MHz. 

190 V.H.F 

191 Crystal Locked HF & VHF. 


AMPLIFIERS PREAMPS & CON¬ 
TROL UNITS MONAURAL 

194 Mu Hard 3-3. 

195 Modular 5-10 & 25 Watt. 


STEREO 

196 1972 PM 129 3 Watt. 

197 Philips Twin 10-10W. 

198 PM 10 + 10W 

199 PM 128-1970. 

200 PM 132-1971. 

201 ETI-425 Amp & Preamp. 

202 ETI-425 Complete System. 

203 ETI-416 Amp. 

204 PM 136 Amp 1972. 

205 PM 137 Amp 1973. 


GUITAR UNITS 

209 P/M 125 50W. 

210 E/T 100 100W. 

211 P/M 134 21W. 

212 P/M 138 20W. 

213 Modular 200W 

214 Reverb Unit. 

215 Waa-Waa Unit. 

216 Fuzz Box. 


PUBLIC ADDRESS UNITS 

219 Loud Hailer Unit. 

220 P.A. Amp & Mixer. 

221 P/M 135 12W. 

222 Modular 25W 

223 Modular 50W. 


CONTROL UNITS 

225 P/M 112 

226 P/M 120. 

227 P/M 127 


MIXER UNITS 

229 FET 4 Channel. 

230 ETI Master Mixer. 

231 Simple 3 Channel. 


TUNER UNITS 

232 P/M 122 

233 P/M 123. 

234 P/M 138. 

235 Simple B/C. 


PREAMPLIFIERS 

237 Silicon Mono. 

238 Silicon Stereo 

239 FET Mono 

240 Dynamic Mic Mono. 

241 Dynamic Mic Stereo 

242 P/M 115 Stereo 

243 - 


MISCELLANEOUS KITS 

244 Geiger Counter. 

245 Direct Reading Impedance 
Meter. 

246 - 

247 Electronic Anemometer. 

248 Simple Proximity Alarm. 

249 Pipe & Wiring Locator 

250 Resonance Meter 

251 Electric Fence. 

252 Metronome Ace Beat 

253 Transistor Test Set 

254 Electronic Thermometer. 

255 Flasher Unit. 

256 Lie Detector 

257 Metal Locator. 

258 Stroboscope Unit. 

259 Electronic Canary. 

260 240V Lamp Flasher. 

261 Electronic Siren. 

262 Probe Capacitance Meter. 

263 Moisture Alarm. 

264 AC Line Filter. 

265 Proximity Switch. 

266 Silicon Probe Electronic Ther¬ 
mometer. 

267 Transistor/FET Tester. 

268 Touch Alarm 

269 Intercom Unit. 

270 Light Operated Switch. 

271 Audio /Visual Metronome. 

272 Capacitance Leakage 

273 Audio Continuity Checker. 

274 Bongo Drums 

275 Simple Metal Locator. 

276 Keyless Organ. 

277 Musicolour 

278 Stereo H/Phone Adaptor. 

279 Attack Decay Unit. 

280 Tape Recorder Vox Relay. 

281 Tape Slide Synchroniser 

282 Tape Actuated Relay. 

283 Auto Drums. 

284 1C Vol Compressor. 

285 Audio Attenuator. 

286 Thermocouple Meter. 

287 Door Monitor 

288 Earth "R" Meter. 

289 Shorted Turns Tester. 

290 Zenor Diode Tester 

291 Morse Code Osc 

292 Simple Electronic Organ. 

*293 Pollution & Gas Analyser. 

294 Universal H/Phone Adaptor 

295 Super Stereo ETI 410 

296 "Q" Multiplier. 


PHONE 

662-3506 


E n ft. f < sales > 

- Um (X II. PTY. LTD. 

7 18 LONSDALE S TREET, MELBOURNE — 3000 


PHONE 

662-3506 










The Amateur 


Bands 


by Pierce Healy, VK2APQ 



OSCAR 8—International conference 

A program for future amateur satelitte service activity, together with 
proposals for the development of suitable spacecraft was discussed 
at an international conference in March 1975. 


This conference was held in the Goddard Space 
Flight Centre, Greenbelt, Maryland, USA, from 21st 
to 24th March, 1975. It was convened to define the 
next OSCAR satellites and to decide the 
responsibilities of the national groups involved. 

Australia was represented by David Hull, VK3ZDH, 
chairman, WIA Project Australis group. David's re¬ 
port contains some interesting information. 

Others present were Larry Kayser, VE3QB, and 
Bob Pepper, VE3AO, from AMSAT Canada; Karl 
Meinzer, Dj4ZC, from AMSAT Deutschland; Chuck 
Swedblom, WA6EXV, and Dick Kolbly, K6Hlj, from 
the San Bernardino Microwave Society; Jan King, 
W3GEY, and Perry Klein, K3JTE, from AMSAT head¬ 
quarters. 

The main discussion concerned OSCAR 8 and the 
possible launch vehicle/orbit opportunities for it. 
There were several alternative possibilities, including 
a joint Australian/Canadian (VK/VE) satellite in an 
OSCAR 6/7 orbit, but the conference decided to 
go ahead on development of an AMSAT phase III 
advanced spacecraft for launch in mid-1978 and to 
concentrate all effort to that end. 

Development is constrained by the launch date 
of the last Itos launch on Delta 2910, a call-up mission 
with a mid-1978 target. Failing this launch the Titan 
3C/377 military launch could be considered, as could 
the space shuttle scheduled for June 1979. The orbits 
of these launches are; 900 mile, sun synchronous 
(as per OSCAR'S 6 & 7) for the Delta, geostationary 
for the Titan, and low altitude low inclination for 
the shuttle. None of these orbits was considered 
entirely satisfactory for the amateur satellite service 
at our present state of development. 

The optimum location for the geostationary sa¬ 
tellite was impossible to find; it would serve only 
one area for long periods of time. The 900 mile orbit 
had been fully explored with OSCAR'S 6 & 7 and 
there seems little point to a lower shuttle height orbit. 
The only alternative seems to be an initial 900 mile 
orbit with a subsequent in-flight manoeuvre to raise 
the apogee from which height considerable radio 
range would result for much of the orbit. 

The conference had in mind to provide a viable 
alternative to the 20 metre band without the propa¬ 
gation problems of the HF bands. This in-flight 
manoeuvre would require the spacecraft to be fitted 
with an apogee kick motor (AKM; a small internal 
rocket motor) and this would be a completely new 
development for the OSCAR series. This would be 
fired by ground control some orbits after launch at 
a time determined by orbit mechanics. 

To this end, and to advance the command tech¬ 
niques, it was decided to fly, for the first time, an 
inboard computer. This would integrate the com¬ 
mand, telemetry and general housekeeping of the 
whole spacecraft. The computer would interface 
directly with ground station equipment (GSE) com¬ 
puters in the worldwide chain of command stations. 
The spacecraft computer would also arrange tele¬ 


metry transmission in any format (RTTY, CW, BCD 
or others) as decided by software fed from the 
command stations. Commands and operating 
schedules would also be decided by ground loaded 
software. 

The principal transponder would be a linear unit 
of 150kHz bandwidth with reception either in the 
2metre or 70cm band and transmission in the alter¬ 
native (70cm or 2metre band). The exact choice of 
the uplink, and thus the downlink, will be referred 
to a poll of interested parties. 

In general, VE, VK, and some W's favoured 2metres 
up and 70cm down; Dj and AMSAT HQ favoured 
the alternative (as in OSCAR 7). 

Two or three beacons will be flown. There will 
be a beacon at each end of the passband and 
possibly, a 2304MHz beacon if the present problem 
with the USA FCC on this question can be overcome. 

The AKM should push the satellite into an initial 
apogee over the North pole of 7.2 earth radii. This 
would provide Australia with two to three hours' 
access to the whole of North America and japan 
every 12 hours. In time the apogee would drift 
southwards, increasing the time to a maximum of 
perhaps 10 out of 12 hours' orbit time. About 1000 
watts EIRP would be required for effective com¬ 
munication at apogee. 

Group responsibilities in building OSCAR 8 are as 
follows:- 

AMSAT Deutschland: Design major units, i.e., 
transponder, integrated housekeeping unit and com¬ 
puter. 

AMSAT Canada: Build spacecraft, both prototype 
and flight units. 

Project Australis: Design and build GSE with com¬ 
puter, etc., provide prototype for test use and 5 or 
6 units for world command stations before launch. 
Provide software for both spacecraft and ground 
computers. 

San Bernardino Microwave Society: Design and 
build the 2340MHz beacon. 

AMSAT Headquarters: Provide overall manage¬ 
ment, procure components, arrange launch, provide 
operational management once spacecraft is in orbit. 

This is an ambitious program, subject to changes 
and modifications as circumstances may demand. 
The plan is, however, a logical expansion of the 
AMSAT-OSCAR program and, given reasonable for¬ 
tune and support, is within the capabilities of the 
participating bodies. 

In his report, David expressed appreciation of the 
WIA support for the Project Australis and OSCAR 
programs. Also to those attending the conference 
for their welcome and hospitality. 

All amateurs and those interested in amateur radio 
are eligible to join AMSAT. Application forms and 
membership details may be obtained from: 

Radio Amateur Satellite Corporation, 

PO Box 27, Washington, D.C. 20044 U.S.A. 


LOCAL AND OVERSEAS NEWS 

INTERNATIONAL AMATEUR RADIO UNION: 

The first constitution of the IARU was adopted by 
23 national radio societies meeting in Paris on 17th 
April, 1925. The progress over the past 50 years is 
probably best illustrated by the fact that the countries 
represented by its 88 member societies contain some 
700,000 amateur stations. 

Recently the constitution was revised to recognise 
the IARU regional organisations-Region I: Europe, 
Africa and part of Asia; Region II: North and South 
America; Region III: Japan, South East Asia, India, 
Australia, New Zealand and Oceania. 

Also adopted was a proposal from the Radio 
Society of Great Britain that the affirmative votes 
of two-thirds of member societies will be required 
in order for it to succeed. 

The need for an international organisation to co¬ 
ordinate and foster international two-way communi¬ 
cation is as great as ever. With the approach of the 
ITU World Administrative Radio Conference 1979 
amateurs will be made increasingly aware of the 
necessity to support the IARU through their national 
societies. 

IARU Region II will hold its next conference in 
Miami early in 1976. A major topic on the agenda 
will be the preparations being made on behalf of 
amateur radio for the 1979 International Telecom¬ 
munication Union World Administrative Radio Con¬ 
ference. 

SPACE SCIENCE INVOLVEMENT 

This is the title of an ARRL curriculum supplement 
for classroom use. It is intended as a guide for classes 
wishing to make active use of a satellite to study 
space science, physics, mathematics, astronomy and 
communications. The’ contents were developed by 
educators at the Talcott Mountain Science Centre, 
USA. A copy was received from David Hull following 
his return from the AMSAT conference. 

The introduction deals with the broad scene-a 
look back-origins of OSCAR-Oscars past, present, 
and future. The first section proper deals with points 
such as: What keeps a satellite up? What governs 
the speed of a satellite? OSCAR orbital studies and 
Doppler measurements. 

The second section deals with satellite tracking 
and orbital mechanics, finding OSCAR and deter¬ 
mining the orbital period, scientific and mathematical 
activities involving OSCAR, and scientific and math¬ 
ematical activities using telemetry. 

Questions and answers are provided as a guide 
to teachers and a measure of students' progress. 

The appendices contain: Useful constants, for¬ 
mulae and conversions; equipment recommended 
for classroom use of OSCAR 6; transmitting through 
OSCAR 6; satellite systems; pre-post tests for ele¬ 
mentary and second grades; instructor's evaluation 
of curriculum guide. 

The publication is considered an excellent guide 
for educationists, particularly science masters. A 
revised edition should be available in Australia shortly. 
Availability will be advised in these notes. 

NOVICE LICENSING 

The official announcement, late April 1975, of the 
introduction of novice licensing and the date of the 
first examination, did not coincide with the deadline 
for these notes. 

Therefore it was not possible to feature some of 
the information that came to hand prior to the 
examination date, the 24th June. However, from the 
interest shown, it appears that the number of appli¬ 
cants would have been fairly large. 

This major amendment brings Australia into line 
with a number of overseas countries where such a 
grade has been available for many years, notably 
in the USA. 

It is interesting to note that this subject has been 
prominent in the columns of "Electronics Australia 
since 1968. Also that in some respects the require¬ 
ments set out for the novice licence are much more 
liberal than the recommendations made by a WIA 
special committee set up to investigate all aspects 
of the novice type licence. 

VK ELECTORATES AND ZL COUNTIES: Activity 
is usually high around 3680kHz each night from about 
0730GMT among those looking for contacts towards 
the "ACE" Award for Australian electorates or the 
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Radio clubs and other organisations, as well as individual amateur operators, are cordially invited 
to submit news and notes of their activities for inclusion in these columns. Photographs will 
be published when of sufficient general interest, and where space permits. All material should 
be sent direct to Pierce Healy at 69 Taylor Street, Bankstown 2200. 
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DOPPLER RADAR 
MODULE 






For use in Radar Intruder 
Alarms' and other X band 
applications 
Integral 12dB antenna 
10mW output. Low noise 
mixer 

$28 plus 15% sales tax 
Post & Pack $1.50 

ASSOCIATED CONTROLS PTY LTD 
55 FAIRFORD RO 
PADSTOW. 2211. 


AMATEUR BANDS 


"NZ 112 Award" for New Zealand counties. 

If you want to know more about the awards join 
in the activity when there are a number of ZL mobiles 
on the band. 

SEANET CONVENTION: Planning a holiday? Keep 
in mind the convention to be held in Kuala Lumpur 
on the 7th-9th November, 1975. The Malaysian Ama¬ 
teur Radio Society is sponsoring the event in 1975 
and hopes to have 9M2SEA as the convention station 
call sign. 

At the 1974 SEANET convention held in Manila 
over 100 were in attendance. The South East Asia 
net meets every day at 1200GMT on 1432kHz. Sta¬ 
tions throughout Asia, the Middle East, East Africa, 
the Pacific and Indian Ocean, check-in regularly. 

MORSE CODE TAPE SERVICE: The NSW division 
of the Wl A has a series of Morse code practice tapes, 
either cassettes or open reel, available to anyone 
wishing to learn or improve their speed. 


Westlakes Radio Club is 
one of the most pro¬ 
gressive clubs in Aust¬ 
ralia, particularly in re¬ 
gard to its youth training 
activities. The photo¬ 
graph shows the club 
premises in York St, 
Ter alba, NSW. Note the 
60 ft. tower at the rear 
of the building. 


Write to-WIA Tape Service, K. W. Black, PO Box 
43, Erskineville NSW 2043 for full details. 

A number of lecture tapes are also available. These 
cover many aspects of amateur radio theory and 
short-wave listening. Some are illustrated by colour 
slides, and are ideal for clubs or group education. 

RADIO CLUB NEWS 

EASTERN & MOUNTAIN DISTRICT RADIO CLUB: 

The need to publicise amateur radio was effectively 
pointed out by the Mayor of Nunawading, Councillor 
Peter James, at the inaugural meeting of the Nuna¬ 
wading Branch of the EMDRC. 

In his address, Councillor James made the point 
that amateurs were themselves responsible for lack 
of publicity. If help and support was wanted from 
local and other government departments, amateurs 
must be active in the community. He also advised 
that the Nunawading council were considering pro¬ 
viding facilities for the club. This would include a 
transmitting room for exclusive use by the club, as 
well as general meeting rooms which would be 
shared with other organisations as part of a com¬ 


BRIGHT STAR CRYSTALS PTY LTD 

35 EILEEN ROAD, CLAYTON, VICTORIA. 546 5076 


OF ALL YOUR REQUIREMENTS 

INTERSTATE CUSTOMERS!!! 

FOR FAST SERVICE PLEASE 

CONTACT YOUR LOCAL AGENT 

PARIS RADIO ELECTRONICS 
7a Burton Street, 

Darlinghurst, NSW. 

Phone 31 3273. 

ROGERS ELECTRONICS 

PO Box 3, 

Modbury, North SA. 

Phone 64 3296 

FRED HOE & SONS P.L. 

246 Evans Road, Salisbury 
North, Brisbane, Queensland. 
Phone 47 4311. 

W. J. MONCRIEF PTY LTD, 

176 Wittenoom Street, 

East Perth 6000. 

Phone 25 5722, 25 5902: 

PO Box 6057, Hay Street, 

East Perth. 

TASMANIAN REPRESENTATION REQUIRED 
WRITE OR PHONE TO ABOVE ADDRESS 



munity complex. 

Nearly eighty amateurs, short-wave listeners and 
friends attended this meeting, held in the Coffee Shop 
at the Nunawading Civic Centre on Friday night 16th 
May, 1975. The Acting Superintendent, Radio Branch 
Richmond, Mr Bob Deany was guest speaker who 
spoke on "Interference and the amateur". At the 
conclusion of the address Mr Deany presented Geoff 
Atkinson, VK3YFA, EMDRC president, with the Nun¬ 
awading Branch station licence and call sign 
VK3BNW. Two officers of Mr Deany's staff were also 
present at the meeting. 

In a letter to these notes Mike Thorne, VK3ZVN, 
chairman of the Nunawading Branch, said: "We are 
indeed fortunate in having the support of councillors 
and senior municipal officers. We are accepting the 
challenge given us by Councillor James. Through the 
Nunawading branch we shall be looking for oppor¬ 
tunities to assist other groups and organisations in 
the community. Our intention is to take as broad 
a view as possible and help where we can. For 
example, we can provide specialist knowledge for 
model aeroplane and boat clubs interested in radio 
control. 

"In this way, we believe we can make amateur 
radio better known within our community." 

The EMDRC conducts AOCP classes on Friday 
nights. For details write to Ken Palliser, VK3GJ, 
EMDRC, PO Box 87, Mitcham 3132. 

General meetings are held on the last Friday of 
each month, at 8.00 p.m. in the Mooroolbark Tech¬ 
nical School, Reay Road, Mooroolbark. Nunawading 
branch meetings are in the Coffee Shop, Nunawading 
Civic Centre, on Friday night about the middle of 
each month. 

ILLAWARRA BRANCH WIA: Dairy cows at 
Robertson, the location of the lllawarra branch re¬ 
peater, took a liking to the plastic covering on the 
control wires, with obvious results. A working bee 
to bury the replacement set has been arranged and 
it is hoped to have the system operating again shortly. 
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IONOSPHERIC PREDICTIONS FOR JULY 

Reproduced below are radio propagation graphs based on information supplied by the Ionospheric 
Prediction Service Division of the Department of Science. The graphs are based on the limits set by 
the MUF (Maximum Usable Frequency) and the ALF (Absorption Limiting Frequency). Black bands 
indicate periods when circuit is open. 7 75 
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Construction of the solid state transmitter and iden¬ 
tifier is coming along nicely. 

An intermittent open circuit in a coaxial connector 
prevented transmitter operation from VK2AMW 
during the E-M-E tests in April. However, fAlVDV 
was heard testing on 432.060MHz. 

The transmitter has been modified by the installation 
of the K2RIW type final amplifier in place of the 
push-pull power amplifier. A new receiving system 
input coaxial filter has also been constructed. 

Schedules on twenty metres are kept each Saturday 
afternoon with ZE5JJ to discuss the latest EME infor¬ 
mation. 

Write to the secretary, PO Box 110, Dapto 2530 
for details of branch activities. 

MOORABBIN & DISTRICT RADIO CLUB: During 
the past 12 months there has been a healthy increase 
in club membership. 

At the April meeting members were given an 
interesting talk by David Hull, VK3ZDH on the 
OSCAR satellite program. David explained the prob¬ 
lems in commanding the OSCAR 6 and 7 spacecraft 
due to the odd hours of the night that the commands 
take place. To overcome this David built a mini¬ 
computer which can be programmed at more 
appropriate times to handle these chores. 

Slides and photographs taken on his recent trip 
to the AMSAT conference were also displayed. 

Meetings of the MDRC are held on the first and 
third Fridays of each month in the Moorabbin Base¬ 
ball Club Rooms, Summit Avenue, Moorabbin com¬ 
mencing at 8.00 pm. 

GEELONG AMATEUR RADIO & TV CLUB: Ideal 
conditions prevailed for the 1975 annual Hamfest 
at Geelong. Attendance was up on last year, particu¬ 
larly from family groups. Entertainment and contests 
were held for all tastes. 

This year the club made available a special trophy 
called the "R. B. Wookey Memorial Trophy" in 
memory of Bob VK3IC. The trophy was awarded 
to Morry Daily, VK3BMD, for the best overall per¬ 
formance on the field contests. 

At the annual meeting Mike Trickett, VK3ASQ, was 
elected president; Alan Bradley, VK3LW, vice- 
president; David Mann VL3ZMZ, secretary; Harold 
Selman, VK3CM, treasurer; Arie Green, VK3AMZ, as 
PRO; Dick Morrison, VK3VZ, technical officer, and 
Albert Gnaccarini property officer. The GARC club 
rooms are in Sterrer Street, East Geelong. Postal 
address, PO Box 520, Geelong 3220. 

GOLD COAST RADIO CLUB: The club membership 
of 70 is an all time high and, as suggested in a recent 
GCRC monthly newsletter, "perhaps the largest radio 
club in Queensland". 

The newsletter also reported that the Ipswich and 
Districts Radio Club repeater is fully operational on 
Channel 3 and has been interrogated by a few of 
the GCRC members. 

There are vacancies at the AOCP classes held^each 
Monday evening at 7.30 pm at 38 Australia Street, 
Broadbeach. Those interested in the novice licence 
will also be catered for. 

To keep in touch with what is happening on the 
Gold Coast join the net at 1930-2000EST on the 
repeater VK4RGC or at 2000-2300EST on 3650kHz 
each Sunday. VK4WIG is control station. Enquire 
about the Gold Coast Awards. 

CENTRAL COAST AMATEUR RADIO CLUB: The 

Central Coast Award, a handsome certificate, is given 
for contacts with operators in the Central Coast 
(Gosford and Wyong Shires combined). Overseas 
operators need only contact two stations in the area. 
Australian operators outside the Central Coast area 
must contact the club station VK2AFY and four other 
Central Coast operators. 

Central Coast operators must contact the club 
station and ten other operators. 

All applications to the CCARC, PO Box 238, Gos¬ 
ford 2250. 

The latest addition to the CCARC channel 1 re¬ 
peater, VK2RAG, is location information. After trans¬ 
mitting the call sign the repeater transmits the word 
"Kariong" in MCW. After the initial transmission the 
location will be given after every sixth call sign. 

Another addition will be the transmission of the 
time in Morse code after every third call sign trans- 



Several YRCS students at a Saturday 
afternoon practical class conducted by 
the Westlakes Radio Club . 


mission. 

Meetings are held on the first and third Fridays 
of each month in the clubrooms Dandaloo Street, 
Kariong. Visitors welcome. 

CAIRNS AMATEUR RADkO CLUB: General meetings 
of the club are held on the second Wednesday of 
each month, at 8.00 pm in the State Emergency 
Service headquarters building, MacNamarra Street, 
Cairns. Members also gather at the same venue at 
10.00 am each Sunday morning for general discussion 
and training classes. All visitors and interstate ama¬ 
teurs are welcome to attend these meetings. Contact 
club president John Roberts on telephone Cairns 
51 2244 (Bus.); 55 4430 (Priv.) or public relations 
officer David Warne on 51 2122 (Bus.) for further 
information. 

AUSTRALIAN CAPITAL TERRITORY DIV. WIA: The 

convention held at Canberra over the Easter Holidays 
was very successful. The dinner was attended by 73 
adults and 10 junior guests. Enjoyed by all. 

A very repjesnetative display of amateur equip¬ 


ment was on view during the weekend and thanks 
are extended by the committee to the commercial 
houses for attending and the donations of prizes 
made available for presentation to the winners of 
various contests. 

The postal address of the ACT division is PO Box 
117, Canberra City 2601. 

MAITLAND RADIO CLUB: Training program at the 
club will be divided into two terms each year. Exam¬ 
inations will be conducted in juhe and November 
each year. 

Mr R. V. A. Johnson, of Adamstown, retired prin¬ 
cipal of the Maitland Technical College has accepted 
the position of honorary examiner and will mark the 
end of term examination papers. 

Technical training is available to members each 
week and incorporates elementry classes for begin¬ 
ners through to advanced members preparing for 
the PMG Dept, examinations. ^ 


SO YOU WANT TO BE 
A 

RADIO AMATEUR? 

To achieve this*aim, why not undertake one 
of the Courses conducted by the Wireless 
Institute of Australia? Established in 1910 
to further the interests of Amateur Radio, the 
Institute is well qualified to assist you to your 
goal Correspondence Courses are available 
at any time Personal classes commence in 
February each year 

For further information write to: 

THE COURSE SUPERVISOR. 
W.I.A. 

14 ATCHISON STREET, 

CROWS NEST, N.S.W. 2065 
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ANNOUNCING 
THE GRAND OPENING 

OF THE NEW WALK THRU PREMISES 

EDGE'S 

ELECTRONIC 


WORLD 

AT 31 Burwood Rd.^Up|Vg^DJN.|.W^elephone 747 2931 


CORAL 



1 2" Speaker System Kit 1 2SA-1 $77.00 Pair 

10" Speaker System Kit 10SA-1 $55.00 Pair 

8" Speaker System Kits85A-1 $33.00 Pair 


PHILIPS 


Philips Kit No. 1 

2-AD 8066/W8 
2-AD 5060/Sq8 
2-AD 01 60/T8 
2-3 way Crossover 


Philips Kit No. 2 

2-AD 10100/W8 
2-AD 5060/Sq8 
2-AD 01 60/T8 
2-3 way Crossover 


TOTAL PRICE $115.00TOTAL PRICE $150.00 


Philips Kit No. 3 

2-AD 1265/W8 
2-AD 5060/Sq8 
2-AD 0160/T8 
2-3 way Crossover 


Philips Kit No. 4 

2-AD 12100/W8 
2-AD 5060/Sq8 
2-AD 0160/T8 
2-3 way Crossover 


TOTAL PRICE $140.00TOTAL PRICE $160.00 


c 


wvv 

AAA 


MAGNAVOX 8-30s ONLY $12 95 «*0 
CASSETTES 1 


C60 
C90 
Cl 20 


HITACHI 


1 of 

12 of 

23 of 

UDC46 

2.05 

1.95 

1.85 

$1.60 

$1.47 

$1.33 

UDC60 

2.35 

2.14 

1.93 

2.20 

2.00 

1.80 

UDC90 

3.15 

2.84 

2.56 

2.85 

2.50 

2.25 

UDC120 

4.35 

3.92 

3.53 


One of the largest ranges of blank cassette 
tapes in Sydney's Western District — We 
have low noise. Ultra Dynamic—We stock 

BASF AND SONY TOO! 


ALSO AVAILABLE: A GREAT RANGE OF PRE-RECORDED 
TOP ARTIST RECORDS & CASSETES 



"“CJtlft CASSETTE PLAYER 


ONLY 

$29.95 


J 


™mFM CAR RADIOS 

(11 Transistor 1 ic. & 7 Diodes) 


ONLY 

$64.95 

ALSO AM-FM STEREO CAR RADIOS 
(1 7 Transistor 2 ic. and 6 Diodes) 

PLUS FM CONVERTER FOR AM RADIO 



CAR SOUND ACCESSORIES 

ALSO AVAILABLE— Suppressors. Antenna Extensions, Leads, Aerials, Fibreglass Lockdown, Sidemount, Gutter Grip Types, 2 & 
4 Speaker Fader Controls, Car Stereo Lockmounts, Stereo to Quad Converters, Stereo "L" Brackets, Speaker Switches and more 

PLUS A SHOWROOM FULL OF ELECTRONIC COMPONENTS 

PLUGS SOCKETS SWITCHES TRANSISTORS RESISTORS 
CAPACITORS ETC. ETC. ETC. ETC. 
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Shortwave 
[ Scene 


by Arthur Cushen, MBE 



The broadcasts of Radio Canada International to the South Pacific' have 
been retimed and are now heard from 0800-0900GMT daily on 5970 
and 9625kHz. A tentative schedule from September 7, 1975, shows 
that the program will revert to 0900-1 000GMT, as used previously. 


Radio Canada in Montreal has been broadcasting 
to the South Pacific for nearly 30 years. For the first 
few months the broadcast was on Sundays only 
before being extended to a daily transmission. For 
many years the broadcasts were from 0830-0930GMT. 
However, last November the schedule was altered 
to the time of 0900-1000GMT, and this proved unsuit¬ 
able for listeners when New Zealand and most states 
'of Australia went onto Summer Time. 

As from May 4, the schedule was again altered, 
and broadcasts are now heard from 0800-0900GMT. 
On Saturdays the last 30 minutes of the program 
includes The Listeners Corner and The Radio Canada 
Shortwave Club, which feature interesting items on 
reception. Also included are DX Tips and a series 
on foreign station interval signals. The address of 
Radio Canada is: PO Box 6000, Montreal, Cagada. 

McMURDO ON 7050kHz 

The American Forces Antarctic Network has been 
heard on the new frequency of 7050kHz around 
0700GMT. This station was first reported in July last 
year when using 6012kHz. A subsequent verification 
from the station stated they operated 24 hours a 
day and used the power of IkW. The transmitter 
is located 5km from the studios at McMurdo. 

Reception on the new frequency of 7050kHz is 
best around 0700GMT, with popular music and 
announcements every hour. Due to the location the 
transmission path is poor, resulting in difficult recep¬ 
tion conditions. 

SAHARA USES lOOkW 

A verification from Radio Sahara has advised us 
that the power of the transmitter has now been 
increased to lOOkW. We made a request to the station 
for this information, as in the past the power has 
been taken as lOkW. This information is still not given 
on the official verification card, but was conveyed 
to us in a note from Radio Sahara. 

A new verification card has been issued and this 
is a folder which shows a map of North Africa on 
one side and the verification details on the other. 
The station continues to be heard on 11805kHz from 
0800GMT till 1800GMT, when a frequency change 
is made to 6095kHz for broadcasts through to 
2400GMT. The address of the station is: Radio Televi¬ 
sion De Sahara, EAJ 202-203 Radio Sahara, Apartado 
106, Aaiun, Sahara. 

NEW GUINEA CALL CHANGES 

Papua and New Guinea have dropped the prefix 
VL and VH from all their call signs, the shortwave 
service now using the new prefix P2. This means 
that VLK3 on 3925kHz is now being identified as 
P2K3. The medium-wave stations have dropped the 
figure 8 and 9 prefix and now identify as, for example, 


Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill, NZ. All 
times are in GMT. Add 8 hours for WEST, 10 
hours for EAST, and 1 2 hours for NZT. 


NBC Port Moresby. Other stations involved include 
Lae, Rabaul, Madang, Goroka, and Wewak. 

The stations operated by the District Service have 
also dropped their call signs, and now use a slogan 
identifying the station with its location and the area 
it covers. 

VILA EXTENDS SCHEDULE 

Radio Vila in the New Hebrides has extended its 
schedule on 3945kHz and now closes at 1000GMT 
after a program in French. The station formerly left 
the air at 0915GMT. Earlier transmissions have been 
observed in English from opening at 0545GMT, while 
Pidgin is broadcast at 0800GMT. There are three 
transmitters in operation: YJB1 on 1420kHz which 
carries all programs, YJB7 on 7260kHz which broad¬ 
casts from 0030-0200GMT and YJB4 on 3945kHz 
which broadcasts from 0545-10O0GMT. The address 
of the station is: Radio Vila, PO Box 110, Port Vila, 
New Hebrides. 

FINLAND'S ENGLISH SCHEDULE 

The Finnish Broadcasting Company has retimed 
its English transmission to North America and this 
is now broadcast from 2300-2330GMT, replacing 
0300-0330GMT. A new transmission is heard from 
0700-0730GMT on weekdays on 6145kHz, and on 
Sundays from 0730-0800GMT. Other transmissions 
are at 1400-1430, 1600-1630, 1800-1830, and 2030- 
2100GMT on 9550,11755,15185 and 21605kHz. The 
transmission at 2300GMT is on 15185kHz, while a 
relay of the Home Service is carried on 6120kHz 
on weekdays from 0330-2130GMT and from 0400- 
2130GMT on Sundays. Included in this transmission 
is the English program which is broadcast from 
1400-1430GMT and from 1600-1630GMT. Transmitter 
powers for the various frequencies are: 6120,15kW; 
9550,15kW; 11755, 15kW; 15185, lOOkW and 21605 
IkW. 

RADIO FIESTA 

Radio Fiesta in Mexico City, formerly Radio Tri¬ 
colour, has been well received on 11880kHz up to 
0400GMT. The station announces after each record¬ 
ing, and the same program has been noted on 
15110kHz. However, this frequency is also used by 
the External Service of Radio New Zealand. 

The station announces its frequencies in Spanish. 
Only one call-sign, XERH, is given, the same call-sign 
used by the medium-wave station on 1500kHz. Re¬ 
ception on 11880kHz is possible from around 
0200GMT, but at 0400GMT there is severe inter¬ 
ference from Ankara Turkey, which opens on the 
same frequency at this time. 

COLOMBO DX SESSION 

A new weekly DX Session is now broadcast in 
the All Asian Service of the Sri Lanka Broadcasting 
Corporation at Colombo. The program is compiled 
by Australian born Adrian Peterson, who hopes that 
his session of 15 minutes of news for DX Listeners 
will also be carried on the service to Europe and 
to Australasia. The increase in the listening hobby 


in Asia is reflected in this new program, which is 
one of the first in the Asian area. Radio Japan has, 
for many years, had its Sunday DX Corner in its 
service to the Pacific. This is broadcast at 1005GMT 
on 11875 and 15235kHz. 

At the present time, the transmission from Co¬ 
lombo in which Adrian Peterson presents his DX 
Monitor International is not beamed to this area. 
However, it is hoped it will be used in the Australasian 
service in the near future. 

HUNGARY'S NEW SERVICE 

Radio Budapest in Hungary now broadcasts a 
special transmission to Australia and New Zealand' 
from 1030-1100GMT. This service should give best 
reception during the summer months, although re¬ 
ception should be possible in Australia at all times 
on at least one of the frequencies being used. The 
broadcasts are carried on 7220, 9585, 11910, 15160, 
15285, 17780 and 21525kHz. The transmissions to 
North America are giving better reception at their 
new times of 0200, 0230, and 0300-0330GMT when 
transmissions are on 6000, 7250, 9585, 9833, 11910, 
15220,17710kHz. A broadcast to Europe from 2130- 
2200GMT is available on 5965, 7250, 9655, 9833, 
11910, 15125 and 17780kHz. 

MEDIUM WAVE NEWS 

AUSTRALIA: The latest ABC station to open is 3ZZ 
Melbourne operating on 1220kHz. According to Dick 
Whittington of Melbourne, the station opened on 
May 12, will operate between 0800-1300GMT and 
will carry programs with an open access for the first 
two hours. 

The new Canberra cofnmercial station 2CC is to 
operate on 1390kHz instead of 1210kHz as first 
announced. Broadcasts are expected to commence 
on August 1. 

The Adelaide University Radio 5UV, operating on 
530kHz, has now been heard to closing at 1330GMT, 
and on some occasions as late as 1430GMT. 

NEW ZEALAND: A series of tests were recently 
carried out by 1YW Hamilton, operated by Radio 
New Zealand, using the frequency of 1143kHz instead 
of the assigned 1140kHz. This test was carried out 
to find interference possibilities with 2YX Nelson on 
1150kHz. There is some suggestion that a closer 
allocation of frequencies is being considered, with 
a reduction from 10kHz to either8 or 7kHz separation 
between stations. 

LISTENING BRIEFS 
EUROPE 

BELGIUM: DX Corner Belgium is broadcast on the 
fourth Monday of each month in the English trans¬ 
mission from 2255-2315GMT on 9730 and 11855kHz. 
This is now repeated on the second Monday of the 
following month. The session is also broadcast from 
0040-0100GMT on 9730 and 6055kHz. 

DENMARK: Radio Denmark has had to dismantle 
some of its aerials, as they have been in service for 
many years, and is left now with only Rhombic and 
Curtain antennas. All transmissions are now carried 
on 15165kHz, except for a new transmission to North 
America at 0200GMT on 9520kHz. 

SWITZERLAND: According to the BBC Monitoring 
Service, Switzerland has added an Arabic broadcast 
to its transmission beamed to Africa from 1045- 
IIOOGMT.Transmission frequencies are 21520,17830, 
17795, 15430kHz. The only broadcast in Arabic pre¬ 
viously has been from 1730-1800GMT, with a general 
beaming to Europe, Africa and the Middle East. 

AFRICA 

CHAD: Reception of Chad on 4905kHz has been 
reported in New Zealand around 0600GMT. Accord¬ 
ing to Ray Crawford of Invercargill NZ, the transmis¬ 
sions are shown on the schedule as 0430-0630GMT 
and 1130-2130GMT on week days, 0430-2300GMT 
on Saturdays, and 0430-2130GMT on Sundays. 
SIERRA LEONE: Signals on 3316kHz have been noted 
by Stan Larking of Whakatane, NZ at 0700GMT when 
the station carried BBC World News. The broadcasts 
from Freetown are now carried on a 250kW trans¬ 
mitter, which is giving good reception throughout 
the Pacific area. ® 
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L.E. CHAPMAN 

EST.1940 

103 ENMORE ROAD, ENMORE, NSW 2042. PHONE 511011 
NEW Postage Rates Please Add Extra 


Philips Gramo Motor and Pickup 4 Speed 
6 Volt $7.75 


TV channel change 
and fine tuning 
Knobs 75c a pair. 


TV tuners new 
in valve type 
or transistor 
$10 each. 



A.W.A. 

Stereo Amplifier 
and tuner solid state. 

5 Watts per channel 
$40 Pack and Post $1.50. 
Interstate $2. 



$5.00 

Transistor Type 
Power Transformer 

245 Volt 
36 Volt 

18 Volt Centre Tap 
6.3 winding 


Super special B.S.R. record changer 12 
inch turntable balanced arm cueing device 
etc. $35, pack and post $1.00, Interstate 
$1.50. 



LEVEL AND BALANCE 

METERS 

1200 Ohm 

100 microamps $2 



Stereo Pick Up Arm Balanced $9 



Jack Plugs 6.5mm 50 cents 
3.5mm 25 cents 
R.C.A. Plugs 25 cents 


Battery Saver 240 to 6-7.5-9 Volt 
6 Volt/300mA 
9V 200 mA 

$10 


SLIDE SWITCH 
3 position 50 cents 


Shure M 75/6 Magnetic Pick up 

Cartridge $11. 

Picture Tubes 


New 110 Deg 17 inch $15 


100 mixed condensors micas polyester 

ceramic $ 2 per pack and post 45c. 


" Perspex tops for record players size 12 x 

9% x 3Vi $1.50. 


Speakers M.S.P. 


12 UAC 8/0HM 30 WATTS RMS $22.00 

12 TACX in 8 or 15 OHM 10. 


" WATTS 

$11.00 

8 TACX8/0HM 

$8.00 

6 x 9 in 8 or 15 OHM 

$7.00 

5 x7 in 8 or 15 OHM 

$6.00 

6 Vi inch 8 or 15 OHM 

$4.50 

8 x4, 8 or 15 OHM 

$4.50 

- 6x4, 8 or 15 OHM 

$3.50 

5x415 OHM 

$2.50 

4 inch, 8 OHM 

$2.75 

4 inch large magnet 15 OHM 

$3.00 

3 inch 3.5 OHM 

$2.50 

5 inch Tweeters 8 OHM 

$3.50 

4 MB Tweeters 

$5.00 

6 inch Dual Cone Tweeters 

$6.00 

5 x 3 80 OHM 

$3.00 

5 inch magnavox dual cone 8” 

27 OHM 

$6.00 

8 inch national built in Tweeter 

$14.00 

rola custom kit 63 G x Tweeter 


C60 woofer cross over and pot 

$19.00 

MSP 2% inch 8 OHM 

$200 

Magnavox 10 inch 4/ohm 

$6 

3 inch 8/ohm 

$1.50 

Indoor TV Aerials Vertical Spiral $1 

Mixed Tag Strips 50 cents for Dozen 

3.5 to 3.5 Jack Plugs 7 ft. Shielded Cable 

75 cents 


6.5 to 3.5 Jack Plugs 7 ft. Shielded Cable 

75 cents 


Tape Recorder Heads Transistor 


Top quality suit most recorders $5.00 

Jack Plug Sockets 6.5mm 35 cents 

Morganite and IRC resistors 33 valves $2 

| per 100 pack and post 45c. 

L 


*r 


BSR Ceramic 
Cartridge 
Stereo $4 


250 mixed screws. BSA, Whit self-tapper 
bolts, nuts, etc. $1.25 bag plus 40c post 


Speaker 4 pin plugs 15 cents 


25 mixed 5 and 10 Watt resistors $2.00 


Hook Up Wire 30 mixed colours lengths 
$1 bag. 


Amplifiers 5 x 3, 5 
x 1 Vi, 5 x 2Vi, 6 
volt complete 
ideal for record 
players 

$5.00 



50/Ohm Pots ideal for ext. Speakers 50 
cents. Transistor and Driver Speaker Trans¬ 
formers $1.00 pair. Ferrite Rods 6Vi x Vi 
inch 50 cents. 


Pots 30 mixed values including ganged and 
concentric $5 


In Line Fuse Holders 20 cents 


Stereo Speaker Wire 12 cents yard 


100 Mixed TV and Radio Knobs including 
Fine Tune and Channel Change $5 


Car radio suppressor condensor 30 cents. 


100 mixed condensors micas polyester 
ceramic $2 per pack and post 45c. 


Electros 3 in one 100-25-40, 24-250-300, 
50-250-300 75 cents. 


Electros 100 MFD 400 Volts $1.00 


Speaker transformers 12,000 to 15 OHM 

$1.25 


Vi Meg Double Pole Switch Pots 50 cents. 


Coaxial TV Feeder Cable 75 OHM 30 cents 
yard 


Transistor 7 Radio ready to 
use with battery holder 
$3.75 



BSR 4 speed 240 V Gram 
Motor and Pickup $7.95 



BSR Stereo Player Model P-128 $52 pack 
and post $1.50 Interstate $2.00 


TV Aerials Complete Range 
Hills Colour $12 to $60 


BSR Mini Changer 4 speed $19.00 


Screw in 6 Volt Pilot Lights $1.50 for 10 
Plug-in type 10 for $1.00 
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INFORMATION CENTRE 

< _ > 


ULTRASONICS: I have a number of enquiries to 
make about the ultrasonics project in "Electronics 
Australia" of February 1974. In the transmitter, can 
a BC107 be used in place of a BC108 and do they 
have the same lead layout? Does the high power 
transmitter require a connection to the case? If so, 
where does it come from? (The text says the outside 
of the transducer touches the case, yet it shows no 
lead on the schematic to case). 

If the set-up does not work when finished, how 
can you tell if the trouble is in the receiver or trans¬ 
mitter? (K.P., Kingswood, SA). 

£ Yes, BC107 can be substituted for BC108 in this 
circuit and their lead layouts are the same, if made 
by the same manufacturer. Since the oustide of the 
transducer touches the case, no other connection 
from any part of the circuit is necessary or desirable. 

If the set-up does not work, the output of the 
transmitter can be checked with the aid of an os¬ 
cilloscope or multimeter with a good frequency 
response, just measure the AC voltage across the 
transducer (use a DC blocking capacitor of at least 
0.1 uF if your multimeter does not have one). You 
should get about 4.5 volts for the low power trans¬ 
mitter and about 9 volts for the higher-power trans¬ 
mitter. 

FUSE BLOWING: I have a Playmaster 132 stereo 
amplifier which constantly blows fuses. I can switch 
the amplifier on and it works normally. I then switch 
it off and then on again and often the fuse will blow. 

I can't seem to find any shorts anywhere. Could there 
be an initial surge of current when I first switch on? 
Hoping you can advise me what I can do to rectify 
the problem. (R. H., Kirribilli, NSW). 

® A number of readers have asked about this 
problem. In fact there is nothing wrong with the 
amplifier. In any piece of equipment with a large 
transformer, it is difficult and sometimes impossible 
to select a fuse which will protect the equipment 
against overloads and faults but not "blow" with the 
initial surge current. Normally, the fuse in the Play- 
master 132 does not blow unless a fault develops. 

However, when you switch it off, the transformer 
can produce a large back-emf (in other words, a 
high voltage, perhaps much higher than the peak 
of the mains voltage) which can then interact with 
the incoming mains voltage at switch-on (if it is 
switched on rapidly enough after being switched off) 
to produce a very heavy surge current. Naturally the 
fuse blows. The solution is simple: do not switch 
the amplifier on and off repeatedly, just why anybody 
wants to do this anyway, escapes us. 

DE FOREST VALVES: Amongst a stack of old valves 
given to me many years ago by an old amateur, 
including a lot of 4 pin base types and 26 base types, 
there were a couple of No. 13 base types CRC 955. 
What are these? 

There is also a very odd valve (Osram S625) with 
two bakelite ends, three spring pins on one end and 
two on the other. There is also a huge 4 pin Osram 
type coded either D625A or P625A. I also have a 
brand new Cossor in a carton labelled 625P. 

Lastly, I have an old and battered tin can (empty) 
printed as shown: 

DE FOREST (Reg Pat Off) 

Audion Dry Cell Type DV3 

Detector and Amplifier 

De Forest Radio Co., jersey City, N.j. 

I guess that some of these items may be of interest 
to collectors. (R. Lockerbie, Merimbula Nurseries, 
Merimbula 2548, NSW) 

Unfortunately, we are unable to help with any 
details of these valves, but we have printed your 
full name and address so that interested readers may 
contact you direct. 


LSI DIGITAL ALARM CLOCK: Could you please 
answer the following questions about the LSI Digital 
Alarm Clock featured in the December issue. 1. If 
a 4 digit display was used and the rotary switch was 
on "seconds display" could a 35 minute 59 seconds 
or 59 minute 59 seconds display be generated by 
the chip? 2. If a 4 digit display was used could a 
full 24 hour display be obtained? 3. If a 4 digit display 
could be used would the AM and PM indications 
be able to be sutstituted with say a red and a green 
LED? (K.j., Condell Park, NSW.) 

It would be possible to use a 4 digit display with 
the MM5316 chip, but this would necessitate a com¬ 
plete redesign of the printed circuit boards. If this 
was done, the seconds display would still be as 
described in the article. A full 24 hour display would 
be obtained, but the AM and PM indications would 
no longer exist, as these are in fact driven from the 
tens of hours digit. In any case, they would seem 
to be pointless with a 24 hour display. 

SOLAR HEATER: I wish to query the article entitled 
"NASA Develops New Solar Panel Coating" as pre¬ 
sented on page 41 of the july 1974 issue. The article 
states that the new coating absorbs 93pc of the heat 
energy available, but re-radiates only 6pc of this 
energy. Since good absorbers of radiant energy are 
also good radiators (and vice versa), this statement 
would appear erroneous. 

Consider the following system: an aluminium panel 
with the new coating is hung in a room with no 
windows to allow radiant energy to enter. Infra-red 
radiation from the walls and objects in the room 
will be incident upon the panel. Since only 6pc of 
this radiation is re-radiated, the panel will become 
warmer than room temperature, thus setting up a 
convection current to cool the panel and transfer 
heat towards the ceiling. 

If the room was totally sealed so that no energy 
could enter or escape, the convection process would 
continue indefinitely, giving rise to a kind of perpetual 
motion machine. As a perpetual motion machine is 
not possible, I realise that there must be a flaw in 
my line of reasoning somewhere. 

Finally, in your October issue you advertised a 
handbook entitled "Projects and Circuits," but give 
no indication as to which circuits the book contains. 

I wish I had known that you were going to publish 


the Playmaster 143. I have just received the Play- 
master 136 ki' and have not yet finished putting it 
together. Would it be possible to publish details on 
how to update the Playmaster 136? (R.F., Vasu Patrol 
Post, New Guinea.) 

® We have abbreviated your letter somewhat R.F., 
but retained its essential points. Yes, there is a flaw 
in your line of reasoning. What you have failed to 
appreciate is that the figures supplied are valid only 
because most of the heat absorbed by the panel 
is transferred to water circulating through the panel. 
In other words, the figure of 6pc represents the 
percentage of energy lost through re-radiation from 
the panel. The water circulating behind the panel 
acts as a form of "heat sink", transferring heat away 
from the panel for storage. 

This heat energy is then tapped off for use, ie the 
system is open ended in that energy is continuously 
being fed in and used. 

The "perpetual motion machine" system proposed 
by yourself is not a valid analogy in that it is a closed 
system. Under these conditions, the panel will simply 
behave like any other "black body," its emissivity 
increasing with temperature until the amount of 
energy re-radiated is equivalent to the amount of 
energy absorbed, thus stabilising the temperature. 
In the system proposed, this temperature will be 
room temperature. 

The types of circuits published in the handbook 
are too numerous to list here. However, we may 
be able to indicate some of these in a future adver¬ 
tisement. The Playmaster 143 is essentially an updated 
version of the PM136, and most of the modifications 
involved can be easily incorporated into the earlier 
design. 

MAGAZINE LAYOUT: Having limited magazine 
storage room at home, I am forced to cut out and 
keep only those projects and articles of interest, 
rather than the whole of the EA issue. However, in 
almost every issue I find articles that I wish to keep 
occur "back-to-back", and cataloguing of projects 
for easy reference later becomes impossible. 

Would it be possible to lay out the magazine such 
that projects at least are separated by a page of 
advertising. I am sure there would be many other 
people who would appreciate this arrangement. 

Apart from this gripe, the magazine is excellent, 
and over the past two years I have had many in¬ 
terested enquiries about the Musicolor II that I built 
and have found perfect for mood lighting at parties. 
As with others, a most commendable project. (P.B. 
Concord, NSW) 

®Your criticism is not new P.B., and has been raised 
many times in the past. And while we agree that 

(Continued on p.107) 


If you are unable to complete an "Elec¬ 
tronics Australia" project because you 
missed out on your regular issue, we can 
usually provide emergency assistance on the 
following basis: 

PHOTOSTAT COPIES: $2 per project, or 
$2 per part where a project spreads over 
multiple issues. Requests can be handled 
more speedily if projects are positively iden¬ 
tified, and if not accompanied by technical 
queries. 

METALWORK DYELINES. Available for 
most projects at $2 each, showing dimen¬ 
sions, holes, cutouts, etc., but no wiring 
details. 

PRINTED BOARD PATTERNS: Dyeline 
transparencies, actual size but of limited 
contrast: $2. Specify positive or negative. 
We do not sell PC boards. 

REPLIES BY POST: Limited to advice con¬ 
cerning projects published within the past 
2 years. Charge $2. We cannot provide 
lengthy answers, undertake special research 
or discuss design changes. 


BACK NUMBERS: Only as available. Within 
last 6 months, face value. 7-12 months, 
add 5c surcharge; 13 months or older, add 
10c surcharge. Post and packing 60c per 
issue extra. 

OTHER QUERIES: Technical queries outside 
the scope of "Replies by Post" may be 
submitted without fee, for reply in the ma¬ 
gazine, at the discretion of the Editor. 
COMMERCIAL, SURPLUS EQUIPMENT: 
No information can be supplied. 
COMPONENTS: We do not deal in elec¬ 
tronic components. Prices, specifications, 
etc., should be sought from advertisers or 
agents. 

REMITTANCES: Must be negotiable in 
Australia and made payable to "Electronics 
Australia". Where the exact charge may be 
in doubt, we recommend submitting an 
open cheque endorsed with a suitable limi¬ 
tation. 

ADDRESS: All requests to the Assistant 
Editor, "Electronics Australia", Box 163, 
Beaconsfield, 2014. 
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Feeling tired? . . . Overworked? . . . Here’s 
a way to relax and enjoy a new concept of 
good old noughts and crosses. 

Yes, noughts and crosses but with a new 
3-dimensional twist . * * noughts and crosses 
in the horizontal, vertical and oblique 
planes ... and all at the same time. It's a 
new international pastime . . . it’s fun and 
keeps your mind active. 

And when you're not playing, its smart 
modern appearance provides an intriguing 
decoration in the lounge or study. 


Including postage 


A fascinating game...a d 


* An Electronics Australia Offer 


HOW TO ORDER: Fill in BOTH sections of the coupon. In each section print 
your name and full postal address in block letters. Cut the entire coupon out 
arround the dotted line. Send it with vour money order or crossed cheque to 
ELECTRONICS AUSTRALIA Reader Service (3-Dimensional O’s & X’s), P.O. Box 162, Beaconsfield, N.S.W. 2014. Cheque should be endorsed 
on the back with sender’s name and address and made payable to ELECTRONICS AUSTRALIA. This offer is open to readers in Australia only. 
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INFORMATION CENTRE 


(Continued from p.105) 

it would be more convenient if editorial pages were 
separated by a full page advert, in practice this 
situation is virtually impossible to achieve. We would 
refer you to the Forum pages of the January 1974 
issue of EA, where we answered a previous critic 
in some detail. Thank you for your suggestion and 
your kind remarks. 

LOW FREQUENCY RESPONSE: I am 15 years old 
and have been interested in electronics for about 
2 years now. I must congratulate you on a clearly 
set out and informative magazine. I have recently 
built the PM 136 amplifier and thanks to the simple 
instructions and dear diagrams managed to get it 
operating first go. 

I connected the amp to a turntable fitted with 
a suitable ^cartridge and a pair of speakers, and I 
am extremely pleased with the resulting sound. 

As I operat^ the set in a very small room (about 
12' x 9'), it requires a fair degree of bass lift to achieve 
a "flat" sounding response. This, however, 
dramatically increases turntable rumble as well as 
low frequency surface noise to a very large extent, 
causing the woofer cone to travel about 2" excursions 
at half volume setting. 

Is there any way of attenuating the response below 
about 20Hz without major circuit changes to the 
amplifier? It seems to me that this must be quite 
a common problem, so I am hoping you can answer 
this in the pages of "Information Centre". (N.C., 
Carlingford, NSW.) 

^Thank you very much for your comments about 
the magazine. It is possible to design circuits to roll 
off the bass response at 20Hz, although we have 
never presented such a design. From the description 
of your symptoms, it appears that you may be suffer¬ 
ing from acoustic feedback between the speakers 
and the turntable unit. 

A simple test for this is to move the turntable to 
another room. If the large cone excursions stop, it 
is almost certain that acoustic feedback was the cause 
of the excursions. It will now be necessary to return 
the turntable to the original room, while still retaining 
the acoustic isolation. 

It may be necessary to increase the isolation by 
providing extra suspension for the plinth, or by 
placing it on some sort of flexible mounting, similar 
to that used to support the turntable on the plinth. 
Another approach is to use a wall shelf to support 
the plinth and turntable, to avoid coupling of vibra¬ 
tions from the floor. 

If acoustic feedback is not causing your troubles, 
then there is little which can be done. A high pass 
filter with a cutoff frequency at 20Hz will not elimin¬ 
ate any audible rumble and surface noise. However, 
it may eliminate distortion caused by bottoming of 
the woofer cone due to large subaudible signals. 

Any filter with a higher cutoff frequency will elim¬ 
inate rumble and surface noise, along with any signals 
which have similar frequency components, and for 
this reason is not recommended. We can only suggest 
that it may be necessary to use less bass boost. 


EDUC-8 computer—from page 

For slightly better results, it is necessary to 
measure the actual output frequencies of the 
XR-2206, using a digital counter. These will 
probably be slightly different from the nominal 
figures, due to the effect of component toler¬ 
ances. Then work out the mean of the two 
frequencies, by adding them together and di¬ 
viding by two. 

Finally, set the free-running frequency of the 
XR-221 1 to this mean frequency, in the follow¬ 
ing manner. With the power off, disconnect the 
033uF capacitor from pin 3, and connect a 
temporary link between pins 2 and 10. Then 
turn on the power, and with no tone input 
signal, connect the digital counter to pin 3. 


LOST IN CAVES: An idea occurred to me while 
listening to the current record "Journey To The Centre 
Of The Earth" concerning a possible project. Two 
people had become separated while exploring a cave 
but were able to find each other and determine their 
distance apart "by use of their chronometers". I 
expect this was done by measuring the time lag 
between their speech. 

I have thought out a way in which this idea could 
be implemented (details enclosed), and was won¬ 
dering if this could possibly form the basis of a 
project. (Tony Picone, 99 Rowena Street, Richmond, 
Vic. 3121). 

^Due to the rather specialised nature of the device 
you have in mind, we do not think that it would 
be suitable as a project. However, we will keep your 
idea in mind. We have published your full name 
and address so that any interested readers can con¬ 
tact you direct. 

DIMMER BUZZ:Recently, I had an opportunity to 
tape an amateur stage show at a nearby hall. Lighting 
for the stage was dimmed by modern solid state 
triac control using all three phases of the electricity 
supply. The result was a quite troublesome buzz 
throughout the whole length of the recorded pro¬ 
gramme except for the start when the lights were 
not working. The microphone leads were 12 yards 
long, of shielded cable. 

My questions are: Was the interference induced 
through the input to the tape recorder via the micro¬ 
phones and long leads or via the mains supply which 
the tape recorder and light dimmers were connected 
to, or both of the above? How can I eliminate the 
problem on future occasions? Thanks for an interest¬ 
ing magazine which is well worth the price. I never 
miss a copy. (T. P., Richmond, Vic). 

®lt is quite likely the buzz you experienced was 
radiated via the supply lines as RF interference which 
could be induced directly into the mic cables or 
picked up directly by the tape recorder. In addition, 
the mains interference could be fed directly into the 
tape recorder via its power supply. Without being 
in a position to eliminate each possibility, it is not 
possible to nominate the principal cause. As a first 
suggestion, 12 yards of cable is rather long unless 
you are using low impedance microphones and/ 
balanced input connections. 

DEAD LETTER: We are holding material originally 
addressed to Mr D. Shropshall, PO Box 216, Roe- 
bourne, W.A. 6718. This has been returned by the 
postal authorities, presumably because they could 
not deliver it. If Mr Shropshall will advise us of his 
present address we will forward the material to him. 

(Continued on p. 110) 


NOTES & ERRATA 

PHILIPS 10GHZ DOPPLER MODULE (May 
1975): The circuit of the prototype intruder 
alarm should show the 100k load resistor of 
the BC109 preamp transistor connecting to the 
8.2V supply rail, not to the 10V rail. 
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Adjust the 5k pot until the counter indicates 
the correct mean frequency. Then turn off the 
power, and restore the circuit as it was. The 
XR-2211 should now give very clean and 
reliable demodulation of the FSK recordings. 

Note that the XR-2206 device requires a 1 2V 
power supply rail, so that a small rectifier circuit 
must be added to the interface power supply 
as shown. The XR-221 1 operates from the 5V 
computer rail. 

In closing, it might be worthwhile to point 
out that the simple FSK modulator-demodulator 
or "modem" of Fig. 5 could also be used for 
transmitting data signals over radio links. &? 



ANNOUNCE THE ARRIVAL 
OF A BULK SHIPMENT OF 
DUKE AM/FM/MPX 
STEREO TUNERS 

Specifications: 

FM-88-108MHz 

S/N ratio better than 50dB 
IF Rejection better than 90dB 
Stereo separation better than 30dB 
Muting and AFC switches 
Linear scale dial 
Signal strength meter 
FM stereo auto mpx. 

AM-535-1605kHz 

Sensitivity 50dB 
IF rejection 45dB 
Selectivity 25dB 
Ferrite bar antenna 
Flywheel tuning 



DUKE A100 


STOCK AVAILABLE 
THIS MONTH 

WHOLESALE ENQUIRIES TO: 

John Carr & Co Pty Ltd 
405 Sussex St, 

Sydney. 

Phone 211-5077 

RETAIL ENQUIRIES TO: 

Jaycar Pty Ltd 
P0 Box K39, 

Haymarket 2000. 

Phone 211 5077. 
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River ohm micro resistors I/I6w 



River Ohm micro resistors 
are eminently suitable for 
low power applications 
where long life, economy, 
microminiature size, high 
stability and close tolerance 
are required. The resistive 
element is of a CERMET 
construction encapsulated in 
a heat resistant insulating 
paint in standard 
international colour codes 
for ready identification. 


Leads are of solder coated 
copper wire with a minimum 
15 mm length and 0.3 mm 
diameter. Excellent 
solderability is ensured when 
using either manual or dip 
soldering techniques. 


Characteristics 

Resistance value: 30 ohm to 
100 K ohm ± 5%, E-24 grid 
Wattage rating: >f 6 W. 
Maximum operating voltage: 
lOOV/Maximum overload 
voltage: lOOV/Temperature 
coefficient: -(- 700 p.p.m./°C 

PLESSEY ® 

Plessey Australia Pty Limited 
Components Division 
Box 2 PO Villawood NSW 2163 
Telephone 72 0133 Telex 20384 
Melb Zephyr Products Pty Ltd 567231 
Adel K.D. Fisher & Co 223 6294 
Bris L.E. Boughen & Co 70 8097 
Perth H.J. McQuillan Pty Ltd 68 7111 
NZ Henderson (NZ) 64189 




MAIL 
COUPON 
NOW! 


ELLIOTT MACHINE TOOLS 
► Pty Ltd. 

32 Barcoo St, East Roseville, 
N.S.W. 2069 


AC 100/R2 


for METAL 
PLASTICS WOOD 


10 - IN -1 MINIATURE MACHINE SHOP 


The basic unit performs: 

1. Turning 

2. Drilling 

3. Milling 

4. Surface grinding 

5. Tool grinding 

Special unimat features: 

• Pre-loaded ball bearing spindle 

• 11 spindle speeds 

• Detachable rotating headstock 

• Motorized, ready-to-run. 

Radio and TV suppressed 

• Easily convertible for the various 
operations 

• Performs to very close limits 


Please forward literature on Emco 
Uni mat. 

Name . 


Address . 

.P/C.EA7 
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Marketplace 



UNITED TRADE SALES 
PTY LTD 

280 LONSDALE STREET. 
MELBOURNE, 3000 
TELEPHONE: 663 3815 

THIS MONTH'S SPECIAL 


FOR SALE 


NEW CASSETTE TAPE C60 55c, C90 78c LA Selle Co 
114 Second St, 1 / FI Sai Ying Pun, Hong Kong 


SEMICONDUCTOR & COMPONENT bulk buy specials 
BC107/8/9 metalcan lOof one type $2.40 EM402 power 
diodes (1 A) 10 for $1.20. 2N3055 power transistors 4 for 
$5. +0 for $9.90. Mixed resistors 100 for $1. Mixed 
capacitors 100 for $ 1.50. 3.5mm plugs 10 for $1.30. RCA 
plugs 10 for $1.50 Minimum order $2. P&P 30c SAE 
for comprehensive free price list. GROVE ELECTRONICS, 
Box 158, Elizabeth SA 5112. 


WE SELL Construction plans. TELEVISION 3D converter, $25 
camera, Kinescoping recorder, VTR Colour Converter HOB¬ 
BYIST: Electronic Microscope. 96-hour music system, voice 
typewriter, Morse Code to typewriter copier, solid state 
Teletype. TELEPHONE: Answering machine, pushbutton 
dialler, phonevision, Autodialler. Car Telephone Extension, 
legal connector. BROADCAST: Special effects Gen, Time 
Base Corrector. Plans $7.50, air shipped from our USA 
research labs. COURSES Telephone Engineering $52, 
Security Electronics $33, Investigative Electronics $29 50, 
Super Hobby Catalog plus 1 year s Electronic Newsletter, 
air mailed $1.00. Don Britton Enterprises. Suite 28. 280 
Pitt St.. Sydney, AUSTRALIA 


OLIVERS I.C.s 74 series, 00.02,03,04,08.10.20.30,40 all 
40c ea , 06,13.74,76. 80c, 75,93. 95c. LINEARS 555. 
723, $1.50. 741. 85c, LM309K, $3.15. LM340K-12, 
$3.25, LM370, 372, $4 50.NE556. $2.75, 2N5777. 97c, 
TIP31B, 32B, 95c, TIP2955.3055. $1.20. MJE340, 
$1.97, ELECTRET MICROPHONES. $14.50, TBA810A 6W 
Amp module, $6.20. Power supply to suit, $10.00. Watts 
Dust Bug, $6.20. BD 139.140. 88c All plus post. Send 
10c stamp for lists to: Oliver Electronics. Box 4, St. Leonards. 


THIS MONTH'S SUPER SPECIALS FROM MICRONICSIII 

IS188 (OA90) GERMANIUM SIGNAL DIODES-10 for 80c. 
BC557 (BC177, BC157)-10 for $1.80. BC558 (BC178, 
BC158)—10 for $1.80. BC559 (BC179, BC159)-10 for 
$1.80 STOCK UP NOW!!! GIMA RECTIFIER equivalent to 
EM410 (1000V, 1 A) (A Superior Glass type)—10 for $2. 
ELECTROLYTICS Pigtail 16uf (300V)-10 for $2 THfe 
ABOVE SPECIALS are of limited quantity only and will be 
sold out. TAKE Advantage of these LOW PRICES BEFORE 
YOU MISS OUT STOCK UP NOW!! TRANSISTORS AT 
INCREDIBLE PRICES; BC328-10 for $2. AS205 
(BC107)—10 for $1.50. AS147 —10 for $2 DIODES 
EM402-10 for $1.20. INTEGRATED CIRCUITS at GEN¬ 
UINELY BARGAIN PRICES-DIGITAL T.T.L. 7400. 7401. 
7402. 7410, 7420. 7430. 7440-40c ea . 7404-45c. 
7408—50c, 741 3—80c. 7473. 7474. 7475-$ 1.05 ea . 
7441. 7442—$ 1.75 ea., 7447-S2.20. LINEAR OP AMPS 
709 (D I P.)—80c. 741 (D I P.)—85c, AUDIO AMP PA234 
IwR.M.S. (incl. Cct Diagram)—95c ea. COPPER CLAD 


DISPLAY ADVERTISEMENTS IN 
MARKETPLACE are available in 
sizes from a minimum of 6cm x 1 
col rated at $45 per insertion. 

Other sizes are at card rates. 
CLASSIFIED RATES $1.50 per 
line per insertion payable in ad¬ 
vance. Minimum two lines. 
CLOSING DATE is six weeks prior 
to the on-sale date. Issues are on- 
sale the first Monday of each month. 
ADDRESS all classified orders,copy, 
enquiries, etc. to: The Advertising 
Manager, ELECTRONICS Australia, 
Box 162, Beaconsfield, 2014. 


BOARD—6 "x3"—5 for $1. VALVE SOCKETS (7-pin)-10 
for 50c SLIDE SWITCHES (1 8-pin)-4 for $1. TUNING 
CAPACITORS—Larger type 2-gang—$ 1.50. 3-gang— 
$1.75. ELECTROLYTICS AMAZING DISCOUNTS: Top qual¬ 
ity Pigtails 47uf/10v—10 for 60c, 2uf/40v—10 for 90c, 
2uf/300v—10 for $2.50. 10uf/66v-10 for^l.20. 
40uf/70v—10 for $2, 50uf/125v-6 for $2. 100uf/ 
200v—3 for $2, 200uf/70v—4 for $2. 1000uf/6.5v—6 
for $2. 1000uf/ 18v—5 for $2, 2000uf / 18v—4 for $2.50. 

SUPER BARGAIN PACKS. A MUST FOR THE AMATEUR, 
HOBBYIST or SERVICEMAN. THESE are assorted mixed 
packs at sometimes V4 of the normal price. POLYESTER 
CAPS: All 10% Tol. in volt, of 160v, 270, 400v (Mixed)- 
100 for $3. RESISTORS: Mostly 5%, 10%. Vzw. 1w. No 
Short Lead Rubbish (Mixed)—100 for 90c. TRANSISTORS, 
NEW, BRANDED pnp and npn germanium types (Mixed)—10 
for $1.75. POWER RESISTORS: 3w-7w. 5%. 10%. Top 
quality (Mixed)-25 for $ 1 75 ELECTROLYTICS: Top quality 
Pigtails incl. low volt and high volt, types—25 for $1.90 
CERAMIC CAPS: Excellent quality low and high volt, 
types—50 for $1. TANTALUMS: Miniature types at incred¬ 
ible price of 20 for $ 1.90. ZENER DIODES: (Mixed) 400mw 
1 w, lOw types-10 for $2.95. TAG STRIPS: (Mixed)-40 
for $1.95. COILS: Miniature coils Osc. I.F. (Mixed) un- 
marked—20 for $1.50. STYROSEALS: Including 630v 
types. Top grade—25 for $ 1 POTENTIOMETERS: Including 
dual, single, switch and preset pots—20 for $2.95. 
SWITCHES: Including rotary, slide and P.B. switches. Real 
value-10 for $3.50. SILICON DOUBLE DIODES (20v. 
30ma) TD772, ideal for making up AND" GATES—20 
for $1. OOluf/lOOv Polyester Greencaps—20 for $1 
Oluf/lOOv Polylester Greencaps—20 for $1.20. FEED 
THROUGH CERAMICS 1000pf/350v-10 for $1 Post and 
Pack 30c or extra for heavy parcels MICRONICS, P.0 Box 
175, Randwick, N S W. 2031. 


TAUT BAND MULTIMETER 34 ranges 20,000 ohms/volt, 
AC & DC current to 3A, 4 resistance ranges rechargeable 
battery. Price $25.50 plus tax Product USSR Technical 
& Scientific Eqpt Co. Pty. Ltd.. Box 241E, GPO. Melbourne 
3001. 602 1885 


RECHARGEABLE ELECTRIC TORCH, plug in mains Re¬ 
charge 500 X $6.50 p.p 50c ACE Co. Box 24. Elizabeth 
5112. 


Solid State R.F. Amplifiers brand new in carton 
with manuals. These amplifiers are the size of 
a car radio. 

SPECIFICATIONS; 4 watts max input, output 
25 watts, output impedance 50 ohms. The line 
up of these units is as follows: All units are 
modules namely RF Keying Module, Automatic 
Power attenuator, Input attenuator, A.L.C. Driver 
Final—all push pull. Low Pass Filters, Directional 
watt meter, antenna matching network. Fre¬ 
quency range 30MHz to 75MHz 24V D.C. opera¬ 
tion. 

Size 11 x 7 x 2 , /2 / '. Price only $45 P/P $3. 

BARGAIN: Transistors unmarked mixed $2.50 
per 100 P/P 40c. 

QQE06 Ceramic Sockets $2 each P/P 40c 
Crystal Filters 10.7MHz 30KHz $5 each P/P 75c 
Ceramic Filters 455 KHz 25c each P/P 15c 
Resistors mixed $1.50 per 100 P/P 40c 
Capacitors mixed $1.50 per 100 P/P 40c 
Small A C. 240 volt motors 6 R.P.M. $5 each 
P/P $1 


TV REPAIR COURSE 

This well designed black and white course has 
been designed by servicemen who know. Learn 
at home at your own rate. First set of lessons 
and tests $10 inc. postage. All tests are cor¬ 
rected by your instructor. 

MITCHELL'S TV SCHOOL 
35 Rosewarne Ave, 
Cheltenham 3192. 


LANTHUR ELECTRONICS 

69 Buchanan Avenue. North Balwyn. Vic. 3104 P.0 Box 162. Ph. 85 4061 

ELECTRIC MOTOR SPEED 
CONTROLLERS 

Suitable for ac / dc brush type motors only. Especially suitable 
for hand tools. Complete ready to use and approved by the 
S.E.C. Controls speed down to stop without loss of torque. 

Two amp. 500 watt size $15.75 

Ten amp. 2400 watt size $25.00 

Prices include certified post. 

BASIC LAMP DIMMER KIT 

Will control incandescent lamps from full to out. Capacity 
1000 watts. Consists of triac, diac, pot, knob, ferrite rod 
inductor, caps. & circuit. 

$6.50 

Prica includes postage. 

BASIC ELECTRIC MOTOR SPEED 
CONTROLLER KIT 

Suitable only for ac/dc brush type motors. Consists of triac, 
resistor, pot., knob, diodes, 3 pin base & plug. & circuit. 

Three to four amp capacity $7.50 

Ten amp. capacity $8.50 

Price includes postage. 

D10 DES— High quality miniature glass type. 400 piv 
(S) 1 amp. 

Six for <1-00 

Twenty for $2.50 

Price includes postage 

AM M ETERS —Moving coil. 0 to 10 amp. dc. Clear 
face 65x 55 mm $4.50 

Price includes postage. 

BASIC BATTERY CHARGER KIT 

Charges 12 volt batteries at 2 amp. Consists of transformer, 
bridge rectifier, ballast resistor and circuit. $8.50 

Plus pack & post. Vic. 0.75 

Other $1.50 

Excess postage will be refunded. 

BATTERY SAVER BASIC KIT 

Replaces batteries in radios, tape recorders, record playerc, 
toys etc. Consists of tapped transformer, bridge rectifier, 
filter capacitor 8» circuit. Will supply dc voltages from 6 to 
15. 

One amp. size $7.95 

Plus pack & post 0.50 

Two amp. size $13.50 

Plus pack & post. Vic. 0.75 

Other $1-50 

Excess postage will be refunded 

BROADCAST BAND TUNER 

Complete ready to use. Open chassis with straight line dial 
and eight inch ferrite rod antenna. Band width 8kh.. output 
half-volt. Supply voltage required —9 at 5ma. Suitable for 
use with Hi-Fi amplifiers, tape recorders, etc. 

$27.50 

Price includes certified post. 


ELECTRONICS Australia, July, 1975 


109 


























Battery 


1-9 

10 + 

clips suit 216 


10c 

79c/10 

holders square 




or long 4x101 5 


40c 

30c ea 

9v battery 


40c 

35c ea 

Clips 




Alligator 


12c 

95c/10 

Capacitors-electros pigtail/PC mtg 


47mfd-47mfd 25v 13c 

10OOmfd 25v 60c 

10Omfd 25v 

18c 

2200mfd 25v 90c 

220mfd 25v 

18c 

4700mfd 1 6v 1.00 

470mfd 25v 

35c 

electros in 100 mixed 

Ceramics 




1 pf-.047mfd 


9c 

80c/10 

.Imfd 


12c 

1.00/10 

Greencaps lOOv 




.001 mfd-,056mfd 


14c 

1.20/10 

.068mfd-.22mfd 


18c 

1.50/10 

.27mf-.47 200v 


22c 

2.00/10 

1 mfd 200v 


55c 

4.50/10 

2.2mfd 200v 


1.00 

8.00/10 


Tantalums 

.47mfd-100mfd 25c less 20% for 20 plus 
(mixed) 

Electro packs 

25v elect 2 of each 1uf-220mfd total 18 
capacitors 2.30 

Feed thru 


.001 mfd (lOOOpf) 

25c 

Micas 


up to Vl% 


and up to 1 Kv 


to lOOpf 

25c 

to lOOOpf 

30c 

to 4700pf 

35c 

Fuses 


3AG 

12c 


All Fergurson transformers, valves, cable 
available 


Meters 

0-1 mA 2" square $6.50 

Kits 

Transistor tester kit as EA $12.50 
add 2 extra channels to your hifi $5 

Resistors 

Vi w, Vaw 3c $2.50 per 100 
1 w 6c $5 per 100 
5w-10w 35c $3 per 10 

Plugs or Chassis 



line sockets 

sockets 


1-9 

10 + 

1-9 

10 + 

3.5mm large 





cover 

20c 

18c 

15c 

12c 

RCA 

22c 

18c 

18c 

15c 

PMG mono 

42c 

35c 

33c 

22c 

PMF stereo 

62c 

45c 

44c 

38c 

2 pin Din 

25c 

20c 

15c 

12c 

5 pin Din 

40c 

35c 

25c 

20c 

RCA twin 



30c 

25c 

3.5mm small covered plug 12c or $ 10 per 100 


Soldering irons—scope std $9 

—transformer $12.50 
—Soldervac de-soldering tool 
$6.75 

Drill 12v Expo $30 with 20 ass tools 
Semiconductors 
BC107/8/9/147/8/9 22c 
BC157/8/9/177/8/9 25c 
BFY50 75c 

zener diodes 400mW 3v-33v 25c 
0A90/1/5 20c $15 per 100 
EM401 14c $12 per 100 
EM404 18c $14 per 100 
IN914 10c $8 per 100 
2amp 200v bridge rect $1.30 
ADI 49 $ 1.50 2N2646 $ 1 

OC28 $2 AD 1 61 /2 $2.75 pr 

2N3638 35c AC125/6/7/8 70c 

2N3638A 40c 7400 ICs from 25c 


SEMICONDUCTORS 

AUSTRALIA 


Deliveries—within 24 hours. 
We accept NZ currency too. 
All inquiries welcome. Less 
sales tax if applic. PLEASE 
ADD POSTAGE. Catalogues 
please send 25c for postage. 


P.O. Box 20 East Brisbane. QLD 4169 


WILLIS TRADING CO. 

PERTH G P O Box No X2217. W A 6001 


Heathkit IM-1202 
2V 2 -Digit 
Multimeter Kit 

KIT $85.00 + P&P 

• Bright 2Va digit cold 
cathode tuba readout. 

• Measures AC & DC 
voltage, AC & DC current, 
resistance. 

• Excellent accuracy. 

• Three terminal floating 
’put. 

State-of-the-art digital circuitry and readout, rugged 
portability and versatility at unbelievable kit-form 
savings The Heathkit IM-1202 Digital Multimeter has 
1% accuracy on DC volt ranges, 116% on AC volts 
and AC-DC current. 2% on ohms. 



* ** .* ( 


Trio Kenwood solid state communi¬ 
cations receiver $335 P/P $4. 


■ BARLOW-WADLEY 
RECEIVERS 

Model XCR-30 Mk II 500kHz to 31 
MHz continuous coverage, crystal 
controlled reception of AM/USB/ 
LSB/CW. Price $260.00 -I- P&P. 



445 MURRAY ST., 
PERTH, W A. 

21 7609 21 7600 


W PRICES 
SLASHED 

DIGITAL TTL 

Internationally known brands 
1st grade devices at new 
[ROCK BOTTOM PRICES] 


7400 — 50c 7447 — 2 24 

7401 — 50c 7473 — 1 10 

7402 — 50c 7474 — 1 10 

7404 - 54c 7475 — 1 10 

7408 — 56c 7476 — 1 20 

7410 — 50c 7490 — 1 25 

7413 — 85c 7492 — 1 52 

7420 — 50c 7493 — 1 50 

7430 — 50c 74100 — 2 95 

7441 —2.20 74121 — 1.25 

7442 —2.00 74141 — 2 98 

74192 — 3 50 


LINEAR IC's 


LM301A High performance Operat- 


LM308 

ional Amplifier 

$1.30 

Low input current, high perfor¬ 


LM380 

mance Operationaf Amplifier 

3.88 

Audio Power Amplifier 

2.90 

NE540L POWER DRIVER for 
3SW Amplifier 


+ 22Volts (reduced output) 

3.75 

SE540L 

POWER DRIVER for 
35W Amplifier 



+ 27Volts (rated output) 

6.95 

$55 

Timer 

1.95 

556 

Dual 555 Timer 

2.96 

LM565 

Phase locked loop 

4.65 

LM566 

Voltage controlled oscillator 

3.70 

LM567 

Tone decoder (0.01Hz 


to 500kHz) 

5.25 

709C 

Operational Amplifier 

1.15 

710C 

Differantial Voltage 


Comparator 

1.25 


MARKETPLACE — Cont. 


HOBBYIST PRICED COMPONENTSSN7400-30c. LEDs: 
Min. red—21c, Jumbo red—28c or 4 for $1.00. Jumbo 
grn. or yellow—47c. Bridge rectifiers: lAmp lOOv—67c. 
1 N4 148 diodes-1 0c. Zeners: 5% 400mW 3v to 33v-24c 
ea. REED switches with magnets: 40c ea. or 4 for $1.50. 
SAE for full price lists including electrolytics, transistors etc. 
P&P: 35c. Return mail service. DIGGERMAN ELEC¬ 
TRONICS. Box 33. Coramba 2466. 


PLESSEY SPEAKERS. 

C 12 P—$19 X30—$10 
12U50—$35 C100—$15 

Full range available. Please add freight. Ram Elect. 14 
Charles St, Cheltenham, 3T92. 93 6299. 


NOVUS MATHEMATICIAN 4510 immed. del. $81 p.p. Stud 
T/ex avail, also. Norstate Electronics, Box 582, Shepparton, 
3630. 

DISPOSALS SALE at Studio 20 store, 367 Bourke St. Dar- 
linghurst. Specials list from Box 5043, G.P.O., Sydney 
2001. 


GRUNDIG SATELLIT 2000 2 7 transistors as new $430. Drake 
SW-4A SW receiver complete with speaker and loop antenna 
$375. A. Bungaj. Box 59. Kambalda, W.A. 6442. 


READER SERVICE 


MULTIMETER ft INSTRUMENT REPAIRS. Fast service to 
all makes of meters and test equipment including AVO & 
Japanese types. No minimum charges. Western Meter & 
Instrument Service, 31 Hazel St, Girraween, NSW. 2145. 
Ph. Sydney 631 2092. 


SYDNEY DX CLUB: For overseas and Australian DXers. 
Bi-monthly bulletin. For information send S.A.S.E. to P.O. 
Box 204, Roseville, 2069, NSW, Australia. 


SPEAKER SYSTEMS BUILT. Choose from 3 basic systems 
or design your own. Extension speakers also. For full details 
plus prices ph. 524 5586. 


INFORMATION-from p. 107 

PLAYMASTER 143: In the article on the PM143 
amplifier in the October issue, the transistors 
quoted in the parts list and circuit of the mag¬ 
netic preamps are BC109 and BC108, whereas 
on the board layout they are the selected gain 
types BC109C and BC108B. Looking back, the 
PM136 used the selected gain types. Could you 
please inform me which is correct. (A.M. 
Auckland, NZ.) 

®lt is preferable that selected gain transistors 
be used in the magnetic preamp of the PM143. 
However, it may be difficult to purchase these 
and, in practice, most BC109s and BC108s (and 
their equivalents) should perform satisfactorily. 
If you wish to obtain optimum performance, 
then the transistors should be selected for beta. 

SLOW SCAN TV: I think you have a very good 
magazine at a reasonable cost and I look for¬ 
ward to it each month. Have you published 
any articles on Slow Scan TV. and on com¬ 
munications type receivers covering VHF and 
possibly UHF bands, employing either valves, 
transistors or integrated circuits. Would you 
please print my name and address so that any 
SSTV enthusiasts who may care to help me 
can write or otherwise contact me. (P. Black, 
48 Swallows Crescent, Norlane 3214 Vic.) 

®Thank you for your comments about the 
magazine. A Slow Scan TV Monitor was pre¬ 
sented in May 1974 (File No. 6/SSTV/1). A 
432MHz converter was described in January 
1972 (File No. 3/CV/7), and a Basic VHF Con¬ 
verter was presented in August 1973 (File No. 
3/CV/11). The VHF converter is designed to 
be used with the 130 Receiver described in 
April and July 1972 (File Nos. 2/SW/62 and 
2/SW/63), while the 432MHz converter is de¬ 
signed for use with a normal B&W TV set. 
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SOCKET SPANNER SET 

32 piece metric brand new Va", 4%" + 
Va" drive ratchet ext bar, T bar plug 
spanner etc in metal case only $ 5.95 
set. Post A 95c, B $1.10, C $1.25, C $1.35. 


CIRCULAR SLIDE RULE 

3 3 / 4 in diameter. Will do the same work 
as the conventional slide rule. In¬ 
struction book included 

from $1.60 each 
P 8 . P 20c. 


P.M.G. TYPE TELEPHONES 

Standard desk type with magneto bell 
calling device. Range 30 miles. Uses 
standard batteries at each phone. Any 
number can be connected together on 
single line. 

$29.50 

(2 TELEPHONE SETS) 

$1 cartage to rail. Freight payable at 
nearest attended railway station. 


ALTIMETERS 

Sensitive type ex Air-Force, made by 
Pioneer USA. $37.50. 

Post: A $1.50, B $1.60, C $1.95, D $2.75. 


TEN CHANNELS 
VHF TRANSCEIVER 

Types TR 1934 100-125 MHz and TR 1936 
125-150 MHz. 28 volt DC operated AM 
single crystal locks both TXand RX on 
same channel complete with 
generator. $ 33.00 


MINIATURE 
ELECTRIC MOTORS 

V/7 to 3 volts DC. Ideal for model 
boats, cars, planes, etc. Strong torque. 
Only 

75c each or 10 for $5 
P & P 20c ea. or 10 for 55c. 


FREQUENCY METERS 

AN URM 32 A 120 KHz to 1000 MHz, 
with two 40V power supply, $125.00. 
$ 1.00 cartage to rail, freight payable at 
nearest attended railway station. 


ILFORD 17.5 mm 
SPROCKETED 
MAGNETIC TAPE 

1000 ft reels brand new original packing 

$4.00 ea. quantity 

available 

Post A 79c, B $1.20, 

C $1.40. D $1.70 


No. 62 TRANSCEIVER 

With headphones, accessories etc. 

$60. 


TELEPHONE WIRE 

1 mile twin(2 miles) genuine ex-Army 
Don 8 perfect condition $35 per drum 
$1 cartage to rail freight payable at 
destination. 


PRISMATIC COMPASSES 

Genuine ex-army Mk 3, liquid dam¬ 
ped, as new $35.00 P 8 . P $1.05 


MORS|^(EY| MORSE KEYjiUZZERS 


$1. 

Post 20c. 


$4.25 

Post 55c. 


HALF INCH RECORDING 
TAPE 

Top Grade 2400' on 10 V 2 " reels. Ideal 
Video Experimenting. Only $3 gQ 

P & PA. $1.55, B $1.60 per reel. 

C. $1.95, D. $2.75. 


UNISELECTORS 

4 bank 25 position $4 each 
P4PA. 70c, B. 85c, C. $1, D. $1.10. 


ADLER FREQUENCY 
METER 

1O0KH7 20MHz $95 


4 DIGIT RELAY COUNTERS 

50 volt DC, suit slot car Lap counters, 
etc. 

$1.25 each P & P 30c. 


NIBBLING TOOL 

Cuts sheet metal like a punch and die, 
trims, notches and cuts to any size or 
shape over 7/ 16lnch. 

ONLY $9.95 
Post 55c 


NIFE CELLS 

1.2 Volt, fully charged, 4ln x 3ln x lin 4 
AH. 

$1.50 each P&P30c. 



BC221 

Frequency Meters. 

$35.00 


HANDY SIGNAL INJECTOR 

Produces an Audio Signal in rich 
harmonics. Ideal for Sig Tracing in 
A.F., I F., and R.F. circuits. Powered 
by 4 Penlight Batteries with On-Off 
Switch and indicator lamp. Size l'/a" 
Diam. 5" Long. Only 

$6.50 Post 55c 


P.M.G. TYPE KEY SWITCHES. 
45C P&P20C 


TELESCOPES 
ZOOM FOCUSING 
25 x 30$19.95 - 40 x 40 $28.95 

50 x 50 $37.50. 60 x 60 $75.00 as illustrated. 
P4PA. $1.45, B. $1.60, C. $1.75, D. $1.85. 


VALVES 


BRAND NEW 

IN CARTONS 


807 

$1.50 

CV850 

$1.50 

65N7GT 

95C 

1H6G 

75c 

5U4G 

95C 

832 

$5.00 

EF50 

75C 

6AG5 

80C 

5Y3 

$1.99 

6X4 

62.25 

2x2 

75c 

VR64 

75c 



VT4C 

75c 


P 8 > 

P 30c 



PARABOLIC REFLECTORS 
PYREX MIRROR 

36" dia. Ideal solar radio optical ex¬ 
perimenting also decorating purposes. 
$37.50 Sorry shop sales only. 


RADAR TRANSCEIVER 

X BANDWITH KLYSTRON 

etc . $45.00 



Ask for our 
Illustrated leaflets 


60 magnification with a 
60 mm coated objective lens. 
With tripod. 

$39.50 

As illustrated. 

P& PA. $1.55, B. $1.75, 
C. $2.25, D. $3.25. 


WALKIE TALKIES 

2-way radio, 7 transistor, PMG ap¬ 
proved. set of 2 only $49.50 

1 watt, 11 transistor $130.00 set of 2. 

P 81 P A. $1.45, B.$1.60, C. $1.75, 

D. $1.85. 


SMALL COMPUTER 
PANELS 

3in x 2in containing 2 valves, qty- of 
resistors, etc. 

ONLY 75C P 81 P 30C. 


ELECTRONIC FREQUENCY 
COUNTER 

Austronic type DFC-4 240V 50 cycle 0- 

iookhz $150 


IMPELLER PUMPS 

New gunmetal body, Stainless Steel 
Shaft. Neoprene Impeller. Up to 15ft. 
Lift, suitable for almost any type of 
liquid. Self prlning. Ideal boat bilge 
pump, sullage drains, etc. Approx size 
8 " x 5" 

H" $21.00 

Vi" $26.50 

$28.95 

P 81 P A. $1.45, B. $1.60, C. $1.75, D. $2. 


RECEIVER No. 210 

2-16 M/cs. $65. 

Transmitter No. 11 suits 210 $35. 

24 volt Power supply to suit above $15. 
Or complete station with Headphones, Mic. 
Morse Key, Antenna $110. _ 


CASSETTES 

C60 Low Noise Cassettes 

$ 1.20 

C90 Low Noise Cassettes 

$1.75 

Post 33c. 


J 0 x 30 $5.85. P 8 . P 55c. 

30 x 60 $34.50. P 81 PA. $1.79, B. $2.20, 
C. $2.40, D. $2.70. 

SOLENOIDS 

Plunger-Type 12V 300MA. Suit electric 
camera control, miniature trains, 
radio, etc. 

$2.50 P 81 P 20c 

200 MA 24 volt, ’/sin push movement. 
_ $2.50 P 8 . P 20c. _ 

SELSYN MOTORS 

MAGSLIP 

Md. 11.$ 5.25 ea. 

No. 19 TWO-WAY RADIOS. 

Power supply, accessories, etc., $35. 

BINOCULARS 

PRISMATIC Coated Lenses. Brand 
new. Complete with case. 

7 x 35 Wide Angle.$35.50 

8 x 40 Wide Angle. $39.50 

J ^ $31‘SO 

10 x 50. $ 32.50 

12x50... $33.65 

20 x 50 $ 37.95 

P 8. P A. $1.45, B. $1.60, C. $1.75, 

D. $1.85. 

3000 TYPE RELAYS 

P.M.G. 200Ohms — l'5000hm 
Colls $2.50 each, P 8. P30c. _ 

SPY TELESCOPES 

8 x 17 mag size of a rifle cartridge 
extends to 8" Only $3.50 each, post 
55c, _ 

Clntel Oscillator and Electronic 

Counter, type 388. $250 

SPECIAL lucky dip valve offer, 15 new 
valves in cartons for only $2.95. We 
haven't got time to sort them, so you 
reap the benefit. 

P 81 P A. 60C, B. 85c, C. $1, D. $1.10. 

CONDENSER LENS 

V/ 2 " Diam. V/ 2 " FL 75c. 

1 Va" Diam 4 Vi" F.L. 75c. 

_ P 8i P 20c 


MULTIMETER 

A compact and handy tester for 
workshop or lab where quick circuit 
checks are required 
DC Voltage 5-2.5K (20,000 OHMS per 
volt) AC Voltage 10 1000V (10,000OH- 
MS per volt) DC Current 0-50 UA. 0-2.5 
MA, 0-250 MA. Resistance 0-6 Megoh 
ms Capacitance 100 UUF to IUF. 
Decibels — 20 to plus 22 DB. Complete 
with instructions. 

Only $15.95 ea. Post $1.05. 


EX ABC RECORDING 
TAPES TOP BRANDS 

V 4 " x 1200'on 7" reels. $2 50 
V 4 " x 2400' on 10W' reels. $4 95 
P 81 P A. 72c, B. $1.05, C. $1.15, D. $1.30 


Panoramic Adaptor 

E.M.I. type PRA-1 455 variable KC. 
Course 440-520 Kc 
Centre Freq. 520-440 Kc. 

Fine centre Freq. 20-0-20. 

Filter band width 50. 100, 200. L.F. 
200 H.F. Sweep band width 0-200. 

$75.00. 


CONDENSER LENS 

2Vjin DIAM. 2in FL. $1.50 each. Or 
$2.50 per pair. P 8. P 20c. 


TRANSCEIVERS 
Ex Army 

No 10 set, 38 to 55MHz with hand piece 
$22.50. Battery to suit $3.50 extra. 

No C42 set, 36 to 60 MHz complete with 
24V power supply, headphone, mic, 
leads etc $65.00. 

No C45 set, 23 to 38 MHz complete with 
mast, headphones, mic 24V power 
supply etc. $95.00. 

$1.00 cartage to rail, freight payable at 
nearest railway station. 


Crystal Earphone 75c P 81 P 20c 


Cassette head cleaners $1.50 P8.P20C 


5" SPEAKERS 

« OHMs 5 watts flush mounting with 
attractive bakelite cover plate 
mounting screws and 6 ft connecting 
wire $4.50 ea or two for $8.50. 

P 81 P A. $1.02, B. $1.35, C. $1.45, D. 
$1.60. 


COMMUNICATIONS 

RECEIVER 

TCA Rb223 Communications 
Receivers. These receivers don't 
cost as much as a R390 A or a 
RACAL but give you the op¬ 
portunity of having a unit with a 
similar performance at a fraction 
of the cost. Continuous tuning 
from 1.5 to 30.S Mhz. bands. First 
conversion is crystal locked into a 
2.5 to 3.6 Mhz tunable second IF. 1 
uV sensitivity. Drift from switch 
on to fully warmed up less than 3 
Khz. Dial reset to less than 1 Khz. 
Calibration to within 3 Khz. 
(typically within 1 Khz.). 
Operation from 240V, 110V AC or 
24V DC with inbuilt power 
supplies. 19 inch rack mounting. 
Accepts coaxial 50 or 75 ohm 
antennas. Diversity operation 
possible IF output for panadap¬ 
tors etc. Complete with leads, 
headphones a bargain at $295.00 
Cartage to rail $1. Freight payable 
at nearest attended railway 
station. 


ALLIGATOR CUPS 

Sets of two with 14" connecting wire. 5 
sets for $1. Post 24c 


522 Transceivers 100 150M CS 

$35.00 


5" CRO TUBE 5 BPI $5.60 each 

Post A 85c, B $1.10, C $1.25, D $1.35. 


Deitch Bros. 

70 OXFORD STREET, SYDNEY 2010 
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ACOS REPLACEMENT LONG LIFE CARTRIDGES 


Acos 90 Series — a family of pick-up cartridges 
covering all the main types needed today, each 
fitted with Diamond Stylus at no extra cost. 

GP91-1 MONO CRYSTAL Stereo Compatible $6.95 
GP91-2 HIGH OUTPUT MONO CRYSTAL 

Stereo Compatible. $6.95 

GP92 MONO CERAMIC Stereo Compatible $7.55 

GP93 STEREO CRYSTAL . $8.55 

GP94-1 STEREO CERAMIC . $8.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 

AMPLIFERS.$9.95 

GP104 MINI STEREO CERAMIC . $9.95 



f ****** 


All cartridges 
fitted with 
DIAMOND STYLUS 
at no extra cost 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


^olc Australian Agents 

AMPLION (A’ASIA) PTY. LTD. 


31 Majors Bay Rd., Concord, 
Sydney, NSW. Phone 73 1227 



FROM THE 


TROUBLE 

SHOOTERS 


Information on PCL.2 and other ELECTROLUBE 
products is available from the Australian agents: 


RICHARD PDOr (AUSTRALIA) PTY. LTD. 

63 HUME STREET, CROWS NEST, N.S.W. 2065. Telephone: 43-0326. 


Available from leading electrical wholesalers. 


IIECmOUIBE 


Protects printed circuit boards from severe en¬ 
vironmental attack ,and resists high humidity. 
Acts as a soldering flux: Unnecessary to remove 
lacquer before replacement of component. 


PCL-2 is a spray-on flexible protective coating, 
will not discolour or crack and keeps out moisture- 
contamination. 


R.F.1547E 


SUBSCRIPTION SERVICE 



Subscription Rates 

$A12.00 per year 
within Australia. 

SA 15.00 per year 
elsewhere. 


Make sure you receive every copy of the magazine by ordering it from your 
newsagent or the publisher. For publisher subscriptions post this coupon, 
with your remittance, to Subscription Dept, PO Box M204, Sydney Mail Exchange, 
2012. Subscription will start with first available issue. 
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n 


Address 
Postcode . 


Enclosed is.for. 


years 


Akai Japan g 

Amalgamated Wireless Valve Co Pty Ltd 68 


Amplion (A sia) Pty Ltd 

112 

Associated Controls Pty Ltd 

100 

Audio Engineers Pty Ltd 

24 

Auditec Australia 

97 

Auriema (A sia) Pty Ltd 

12 

Australian Time Equipment Pty Ltd 

61 

Baber Enterprises 

94 

Bright Star Crystals Pty Ltd 

100 

BWD Electronics Pty Ltd 

64 

John Carr Pty Ltd 

107 

L.E. Chapman 

104 

Maurice Chapman Pty Ltd 

5,28 

Classic Radio Service 

56 

Danish Hi-Fi Pty Ltd 

22 

Deitch Bros 

111 

Dick Smith Electronics Pty Ltd 

58,59 

EA Handbooks 

88,89 

E D & E (Sales) Pty Ltd 

98 

Edge Electrix 

102 

Elliot Machine Tools Pty Ltd 

108 

EMI (Australia) Ltd 

10 

Fairchild Australia Pty Ltd 

36 

Ferguson Transformers Pty Ltd 

86 

Richard Foot (Aust) Pty Ltd 

112 

General Electronic Services Pty Ltd 

63 

George Hawthorn 

15 

IRH Components Pty Ltd 

4.51 

Jacoby. Mitchell & Co Pty Ltd 

7,62 

Lanthur Electonics 

109 

Leroya Industries Pty Ltd 

45.87 

Marconi School of Wireless 

91 

Mitchells TV School 

109 

Panel Parts Pty Ltd 

95 

Parameters Pty Ltd 

80 

Philips Industries Ltd 

2 

Plessey Australia Pty Ltd 

14.40.80.108 

Pre-pak Electronics 

66,67 

Radio Despatch Service 

79 

Rank Industries Ltd 

■) ' 

6 

RCS Radio Pty Ltd 

75 

Semiconductors Australia 

110 

Peter Shalley Electronics Pty Ltd 

78 

Sony Kemtron Pty Ltd 

20 

Stott s Magna Sighter 

61 

Stott's Tech Correspondence College 

42 

Sungravure Pty Ltd 

96.106 

Sun Electric 

18 

Tecnico Electronics Pty Ltd 

74 

Union Carbide Australia Ltd 

76 

United Trade Sales Pty ltd 

109 

University Graham Inst Pty Ltd 

48 

WHK Electronics 

90 

Wilns Trading Co 

110 

Wireless Institution of Australia (NSW) 

101 

Wonder Wool Pty Ltd 

86 
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As Japan’s leading audio-only manufacturer, Sansui 
has always provided the vanguard in amplifier 
technology, design and development. 

Three new models — the AU-5500, AU-6600 and the 
AU-7700 — combine the latest developments in design 
with electronic circuitry which produces an audio 
transparency — musicality — impossible to write into 
technical specifications. This abstract quality must 
be heard. 

Power output of the three models range from 70 to 
110 watts RMS into 8 ohm speaker systems. Total 
harmonic distortion is less than 0.15% — the figure 
for the AU-7700 being less than 0.1%. Frequency 
response figures are equally outstanding. 

Your hi-fi specialist will gladly tell you of all the 
technical innovations in the new Sansui AU range. 
Listen critically to these new Sansui amplifiers. Please 
be quite analytical. We believe you will confidently 
select Sansui. 

Here are abridged technical specifications: 

SANSUI — AU-5500. 

Output: 35 watts RMS per channel into 8 ohm speaker 
systems. THD: Less than 0.15%. Frequency response: 
10-35,000 Hz,. +0.5, —1 dB. Sensitivity suits magnetic 
cartridges, tuners, tape decks, etc. Recommended list 
price: $419. 

SANSUI — AU-6600. 

Output: 45 watts RMS per channel into 8 ohm speaker 
systems. THD: Less than 0.15%. Frequency response: 
10-40,000 Hz. +0.5, —1 dB. Sensitivity suits magnetic 
cartridges, tuners, tape decks, etc. Recommended list 
price: $469. 

SANSUI — AU-7700. 

Output: 55 watts RMS per channel into 8 ohm speaker 
systems. THD: Less than 0.1%. Frequency response: 
10-50,000 Hz. +0.5, —1 dB. Sensitivity suits magnetic 
cartridges, tuners, tape decks, etc. Recommended list 
price: $549. 

TWO YEAR WARRANTY. All Sansui amplifiers carry a 
full 2 year warranty. Effective service facilities are 
available throughout Australia 




RANK INDUSTRIES 
AUSTRALIA 


PTY. LIMITED. 


Sydney Office: 12 Barcoo St., East Roseville, N.S.W. 
Tel. 406 5666*. Melbourne Office: 68 Queensbridge St , 
South Melbourne. Vic. Tel. 62 0031. Canberra Office: 

25 Molonglo Mall, Fyshwick, A.C.T. Tel. 95 2144*. 
Adelaide Office: 2 Bowen St., Kensington, S.A. 

Tel. 332 4288. Brisbane Office: 14 Proe St., Fortitude 
Valley, Old. Tel. 52 7333. Perth Office: 27 Oxford St., 
leederville, W.A. Tel. 81 4988. INTERSTATE REPRE¬ 
SENTATIVE: N T. Pfitzner's Music House, Smith St., 
Darwin. Tel. 3801 
W.A. Distributors for Sansui: 

Atkins Carlyle Limited, 1-9 Milligan St., Perth, 6000. 
Tel. 22 0191. 

Sansui equipment is manufactured by: 

Sansui Electric Co. Ltd . 14-1. 2-chome. Izuml, 

, Tokyo, Japan. 
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For further information please write to — JVC Advisory Service, P.O. Box 49 Kensington, N.S.W. 2033 
Guaranteed and serviced throughout Australia and Pacific Islands by Hagemeyer (Australasia) B.V. Branches in all states. 
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For those who are after a total package in Hi-Fi, 
JVC presents “CREATION 310” Components 
specially matched so that each and every unit 
complements one another. 

Here are the components necessary for enjoying 
top notch stereo sound. 

The power source is our integrated stereo 
amplifier JAS310 with a power output of 50 watts 
RMS. Tuner —JTV310 offers exceptional value in 
terms of quality FM/AM reception. Speakers — 
SK33 2 way 2 speaker Hi-Fi system. Cassette Deck 
— 1655 with tape selector switch and noise 
suppressor. 

The JLAl belt drive turntable with auto 
return/auto shut off completes this very impressive 
package. 

“CREATION 310” is a precision marriage of JVC 
components designed to impress your ears. Your 
eyes too will be impressed, for an optional table is 
available to house this system in a neat package. 

Ask your JVC dealer for a personal 
demonstration. You’ll find it quite an experience. 


JVC 


VICTOR COMPANY OF JAPAN LIMITED 


YOU'LL FIND IT 
QUITE AN EXPERIENCE 




JTV 310 
JAS310 














